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NOTICE 



The *Moiiograpli on the British Trilobites,' as originally proposed by the 
late Mr. J. W. Salter, was intended to comprise descriptions of the Group 
from the first appearance of the forms in the Cambrian strata to their final 
cessation in the beds of the Carboniferous series. Unfortunately death stayed the 
ready pen of the author in 1869 ; and the work, begun in 1864, was not resumed 
after 1867. Very many British Trilobites remain to be described. The author 
at the time of his decease had not reached the Carboniferous genera, and, indeed, 
had not had the opportunity of illustrating more than about one half of the total 
number of the Cambrian, Silurian, and Devonian species. 

T. W. 

6th Septembxb, 1883. 



A MONOGRAPH 



or 



BRITISH TEILOBITES. 



A Monograph of the British species of this Trilobite group has long been desirable, 
and would, in accordance with the wish of many friends, have been prepared by me 
before now, had public engagements permitted it. 

The materials for such a work have hitherto been much scattered ; nevertheless, of 
late years, they have become very numerous, whilst the publication of such sterling works 
as those of Barrande, Burmeister, Beyrich, and Lov^n, have disposed naturalists, as 
well as geologists and collectors, to pay increased attention to the group, 

I think that a true and natural arrangement of the Trilobites is yet to be given ; and 
therefore prefer at present to publish the materials in hand, that in the mean time 
systematic zoologists may have the means of forming their judgment. The group is a very 
complete one, and no artificial scheme is admissible for its classification. Dr. Emmerich^s 
Essay, of 1845, seems to me to be the nearest approach to a natural grouping of the 
families ; and I shall follow it meanwhile, in figuring the species,^ with such additions as 
are proposed on the next page. The dichotomous arrangement here given is proposed 
merely as temporary ; but I believe it to be, in the main, a natural one. 

And I trust that, by the time we have arrived at the conclusion of the work, some new 
and clearer light may be thrown on the aflinities and arrangement of this order of 
Crustacea, as unique in character as it is well defined in geological place. 

^ Oar friends will much oblige by forwarding ns their best specimens, inclading any illnstrative 
fragments, in the order of the families as given on page 2. In that way all the materials for a genus will 
be under the eye together, and no long detention of the specimens need take place. They may be sent to 
my care, at Mr. Sowerby's Natural History Offices, 4.5, Great Russell Street, London. 



PRELIMINAEY CLASSIFICATION OF TRIL0BITE8. 



I have here given chiefly British genera as examples. There are, of course, many others. 
It is evident that the lowest and most rudimentary group of all is that of the 
AgnoBtidcB^ which, therefore, may be at once placed at the base ; and there is not likely to 
be much difference of opinion as to the place of the Phacopida, as the typical and most 
perfect group of the order. The other genera fall more or less naturally into an inter- 
mediate place, but are developed along two distinct lines, as follows : 



A.— Trilobites with facial bu- 1. PHACOFIDiE. 

tnre ending on the ex- • Piiacops. • Trimerocephalus. 

Acaste. Chaamopa. 
Odontochile. 

Cryphoeua. 

2. CHEntUBIDiE. 

Cheirurus. ^ Staurocephalus. •? Cybele. 
Sphserezochua. Deiphon. •? Encrinuraa. 
Amphion. ? Zethas. 



temal margin. Eyea well 
developed, uaoally fa- 
cetted externally. (Pha- 
copini.) 



B« — Facial auture ending on 
the posterior margin. 
Eyea (usaally) mode- 
rately developed, smooth. 
(Asaphini.) 



3. ACIBASFIDiE. 

- Acidaspis, &c. 

4. LICHADiE. 

. Lichaa. 



7. CALYHENIDiE, 5. CTPHASPIDiE. 

• Calymene. * Cyphaspis. 

' Homalonotaa. Aulacopleura, &c. 

8. CONOCEFHALIDiE. 6. HASPEDIDiE. 

• Conocoryphe. Sao. • Harpes. 

Solenopleara. 7 Centropleara. 
Holocephalina. ' Angelina. 



18. PSOETIDiE. 

• Brachymetopus. «6riffithides. 
'Phillipsia. . Proetus. 

Phaeton. 

11. BROMTEIDiE. 

'Brontens. 



10. ASAPHIDiE. 

* Illsenus. Nileua. 

* Stygina. Isotelus. 

.AsaphuB. 

* Ogygia. 
Barrandia. 

Baailicns. 
*Niobe. 
Psilocephalus. 



\ 



t 









p. ^ 



9. OLENIDiE. « Remopleuridea. 
< Olenus. TriarthruB. 

Sphserophthalmus. Tiresias. 

' Paradoxidea. Cyphoniscus. 

Anopolenus. Hydrocephalns. 



'^glina. 



^• 






C, — Facial autares obacare, or 
submarginal, or none, 
Eyea often absent. (Am- 
pycini). 



18. TBINnCLEIDiE. 

Dionide, . Trinucleas. 

, Ampyx. 



Dt — Without eyes or 
facial suture. 
(Agnostini.) 



14. AGNOSTIDiE. 

« Agnostus. 
TrinoduB. 









^* ** 



MarcA, 1864. 



J. W. S. 



BRITISH TRILOBITES. 



History. — Professor Barmeister has given a very full account of the authors who 
have written upon this subject, in his celebrated treatise on the ' Organisation of Trilobites/ 
published at Berlin in 1843, and translated for the Ray Society by Prof. Thomas Bell and 
the late Prof. Edward Forbes. 

A short summary of the Professor's observations will be sufficient for our purpose, for 
the book is widely circulated, and is indeed the only summary to which we can turn for 
full information. He has enriched it with a full bibliography collected by himself, and 
traced the work done by successive naturalists and geologists to the time of Emmerich's 
scientific treatise in 1839,^ and Milne-Edwards' Catalogue, in his volumes on the 
* Crustacea.' 

It would seem that our own countryman Dr. Llhwyd was really the first to call attention 
to the " regularly figured stones lately found by him," but though he referred them to " the 
sceletons of some flat fish," he took good care to explain that " not these or any other 
marine terrestrial bodies were really parts of animals," and he only marvelled that the 
"Piscis Icon " should be raised above the surface of the stone " ac si verm piscts esset" 
This view of the fossils was about as correct as most of those which followed till the time 
of Linnaeus, although Mortimer and Da Costa had declared in favour of their crustacean 
origin. It was Walch's * Natural History of Petrifactions,' published at Nuremberg in 
1771, which first brought into a focus the scattered information regarding the group, and 
established the views of Da Costa, Linnaeus, Wilckens, and other writers who had regarded 
Trilobites as entomostraca. Walch first gave them the name of Trilobites, and Parkinson's 
figures and the descriptions of several German authors pointed out the necessity of dis- 
tinguishing the species. 

^ Reproduced with improyements in 1845. This is the earliest scientific arrangement of the tribe : 
See Leonhard und Bronn's * Jahrbuch,' 1845. 
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In 1821, two distinguished French naturalists entered this field. Latreille, whose fame 
as a student of the Articulata needs no illustration, strangely enough overlooked the manifest 
characters which placed the Trilobites among Crustacea, and pronounced for their affinity 
with Chiton. Audouin, on the contrary, compared them with the Isopod Crustacea, 
declared they had no feet, but appendages for breathing organs, and, in short, led the 
way, as Burmeister admits, for all subsequent research in the same direction. 

Then followed Wahlenberg's work, and Brongniart's ' Histoire Naturelle des Crustac^s,' 
a work in which the genera of Trilobites were first defined, and seventeen species 
described. Schlotheim soon raised these to twenty-six, and Dalman's complete treatise 
on the group in 1826 gave a new importance to the subject ; while the very perfect state 
of the Swedish specimens enabled him to present better figures than had before appeared. 
He called the group Paleada, and altered some of the generic names without much 
reason, but in this he has not been followed. 

De Kay in America, and Count Sternberg in Germany, meanwhile, described many 
forms ; and Eichwald and Razumousky, in Russia, prepared the way for Dr. Pander's careful 
treatise, in which the labrum, first observed by our countryman Charles Stokes in American 
specimens, was fully described. 

Dr. Green's monograph, in 1832, was only valuable for the casts which illustrated it; 
and up to the time of the publication of the * Silurian System,' in 1837, but very little was 
known about Trilobites in England. That work, however, had a wide fame, and deservedly 
so, and by costly illustrations of the best specimens procurable, and by the philosophic 
remarks contributed by Dr. McLeay, gave a new impetus to the collection and description 
of the species. Dr. Buckland, a year before, had illustrated some of the more common 
kinds in his ' Bridgwater Treatise/ 

But the period was now coming for the scientific arrangement of the facts collected. 
Illustrations were abundant both in England and on the Continent, especially in Sweden 
and Norway, where Sars and Boeck, Esmark, Hisinger, and other authors, had done their 
best to make the Scandinavian species known. About 1837 Prof. Burmeister began to 
turn his attention to the group, and Dr. Quenstedt, of the Mineralogical Museum of 
Berlin, published some important observations with regard to the number of rings in the 
body, which Burmeister justly regards as of great consequence. It is doubtful whether 
the honour belongs to Burmeister or Quenstedt of first calling attention to this, the chief 
means of distinguishing the various genera, as well as a point of great importance in 
determining the affinity. Dr. Burmeister, at all events, suggested it to Quenstedt, and 
afterwards worked it out, considering that Trilobites differ from all other Entomostraca in 
having no definite fundamental number of segments to the thorax, while the living Ento- 
mostraca and Malacostraca are ruled by different but always definite numbers. 

While these investigations weregoing on, Dr. Emmerich succeeded Dr. Quenstedt in the 
care of the Berlin Museum, and followed out his researches by a complete and beautiful 
essay, well known as the ' Dissertatio Inauguralis,' Berlin, 1839. In this work the author. 
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while ranging over the more recondite portions of the study, threw for the first time the 
whole Trilobite group into a series of natural families. And these must be, I conceive, the 
basis of any true classification of the order Trilobita. The separation of the large-eyed 
Trilobites with eleven body-rings, was not indeed due to Emmerich, but to Quenstedt ; but 
Dr. Emmerich's essay confirmed this important view, named the group Phacops— our first 
described one, and went on to apply the principle thus gained to the arrangement of the 
whole. The species are carefully made out, the synonyms collected, and a model set for 
all succeeding works. 

Other observers were not idle. Von Buch, Bronn, Green, Goldfuss, and Miinster were 
figuring the new species with various merit ; and Milne-Edwards had compiled all the 
known synonyms in his great work on the Crustacea. In 1848, three most important 
works appeared, in one of which Dr. Burmeister placed before the German reader all the 
facts regarding the history, structure, and affmities of the group, while Dr. Goldfuss gave 
a systematic arrangement of Trilobites and description of new species in the * Jahrbuch ' 
for 1843. In England, the profound and careful work of the late Gen. Portlock first 
called attention to all the new discoveries which had been making abroad, while the many 
new forms which he described and illustrated^ have given his work the very highest rank. 
The American species began now to be figured by Hall, and Emmons, and Vanuxem > 
Lov^n was producing his classic descriptions in the Transactions of the Swedish Academy. 
(Ofvers. Kongl. Vetensk. Akad., 1844, &c.) ; Emmerich repeated and improved his classi- 
fication in the'Neues Jahrbuch' for 1845; Dr. Beyrich, in 1846, was giving us his 
accurate descriptions of species ; and in the same year appeared the * Notice Pr^liminaire ' 
of M. Barrande, the herald of a work which has thrown nearly all other works on trilobites 
into the shade. 

This remarkable sketch by M. Barrande, the fruit of thirty years of labour, indicated 
at once the commencement of a new era for the group. A supplement published by M. 
Barrande the same year raised the number of described Bohemian species alone to 152. 
The rich " terrain " which M. Barrande has so emphatically made his own still furnished 
abundant work for Be)rrich ; and M. Corda, the keeper of the National Museum at Prague, 
even attempted to snatch the '' spolia opima '^ from the hand that had won them. The 
* Prodrom einer Monographic der Bohmischen Trilobiten,' while it attests the rapid industry 
of the well-known botanist of Prague, shows how little is gained by hasty generalisation, 
and especially " appropriation '' in natural history. It was a melancholy failure. While 
M. Barrande had patiently traced the metamorphosis of some thirty different kinds of 
Trilobites, and was preparing for their illustration, these young and undeveloped Trilobites 
were figured by Corda as so many distinct genera and species. A certain number of new 
forms were doubtless named, and a few errors of nomenclature corrected ; but the absurd 

^ His illQBtratioDB do not do him justice. Owing to a misfortane of the printers, the whole of the 
beantiful plates drawn for the work by Mr. G. Y. Dauoyer had to be hastily transferred by an employe, 
and the character is greatly lost in the transfer. 
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mistake of grouping the Trilobites according to the pattern of their tail-fringes, instead of 
following Emmerich's natural arrangement, was committed in presence of such materials 
as Emmerich probably never saw ! 

Angelinas first instalment of the Swedish Trilobites, appeared in 1852. after many 
memoirs by Beyrich, and Loven, and Kutorga, and Volborth, on the Swedish or Russian 
forms ; but it is impossible to notice all the works that followed Emmerich's essay. M'Coy, 
and Fletcher, and Prof. Wyville Thomson, and myself, have done our best, as opportunity 
offered, to illustrate the British forms after Portlock's model in 1843. The Decades of the 
survey by E. Forbes and J. W. Salter appeared in 1849 and 1853. In the last-named 
year, M. Barrande's long-expected volume made its appearance, and in its illustrations and 
descriptions of 250 Trilobites is a work without a rival. He is now preparing the second 
volume, which will add some fifty or sixty more. But as he will be referred to in 
every chapter that follows, it is not necessary to say more of his work here. On one 
point only has the author left the field open. He has honestly and modestly stated that 
he does not profess to clamfy the Trilobites ; and on this point we are therefore free to 
follow Dr. Emmerich as before. 

The years 1855 to 1863 have seen great additions to our knowledge of Trilobites made 
from all quarters : the primordial zone has yielded up its treasures to the search of English 
and American geologists, and has received additions from all parts of North Europe. 

A formation utterly unknown to science till Barrande established its history 
has proved to be a most extensive and rich repository for Trilobites, Barrande in 
Bohemia and Spain, Angeliu in Sweden, myself in Britain, — Logan and Dale Owen, and 
Billings, and more lately James Hall, in the New World, have contributed materials from 
this most ancient zone of life — the Cambrian. And if of late years systematic classifi- 
cation has not kept pace with the description of the forms, the fault has not been with 
the palaeontologist in neglecting to supply the data. 

Geological Place. — ^The geological history of the Trilobite group is very clear and 
succinct. Though not the oldest animal forms known, they meet us in the earliest forma- 
tion in which we have any abundant traces of marine life, viz., the Lingula-flags 
(Cambrian of Sedgmck, Upper Cambrian of Lyell^ Lowest Silurian of Murchison). 

In this their commencement we have some of the smallest and most rudimentary, as 
well as some of the largest forms ; but the group did not attain its maximum, nor rise to 
its most perfect forms, till the period of the Llandcilo and Caradoc formations — the 
typical Lower Silurian deposits. 

Above this point few new types were introduced; and though individuals were 
numerous and species most abundant, there were fewer genera in the Upper than in the 
Lower Silurian. In the Devonian the reduction went still further. In the Carboniferous 
Limestone they were reduced to three genera ; and the group was extinct before the later 
portion of the Coal-period. 

As the Trilobites will be constantly referred to the special groups of beds in which 
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they occur, it may be well to give, in a short tabular form, the Palaeozoic arrangement fol- 
lowed in this work, with the distribution of the Trilobites as to maximum and minimum in 
these zones. 

The Palaeozoic groups are nearly those adopted of late years by our leading geologists. 
For the determination of the lower ones we are almost equally indebted to Mnrchison and 
Sedgwick, and their labours since 1831 have now become the common property of the 
scientific world. 



GBoups. XJFPEB PALiEOZOIC 

r Magneaian LiinestoDe, &c 1 

P^*^'^^ I Pontefract SandstODe J ^^"^• 






i 



o 



" Upper Coal Measures 
Uppbb Cakbonipebous '* Lower Coal Measures 

^ Millstone Grit 

{Yoredale Rocks 
Mountain Limestone 
Carboniferous Slate . . 



TRILOBITES. 



> Extremely rare. 



^ Three genera only. 



MDl 



LEfPALiEOZOIC; 



c 

> 
9! 



Pilton and Marwood group (Upper ^ 

r Uppeb Devonian •< Old Red Sandstone) 

, Petberwin group 

J Plymouth group (Middle Old Red 1 



> Few genera ; few species. 



Middle Devonian, 



J Plymouth group (Middle Old Red 1 
1 Sandstone) J 



many species. 



{Linton and Fowey group (Lower Old ^ 
R*d Sandstone) [ Few genera; many species. 
Ledbury Shales (Passage Beds) ^ 



d 

s 



Ludlow 



N Few genera ; abundant species. 



Wen LOCK 



May-hill. 



LOWER PALiEOZOIC. 

" Upper Ludlow {Murchison) 

^ Aymestry and Lower Ludlow (Mur- 

cMsan) 

f-Wenlock Limestone {Murchison) ... 

Wenlock Shale ( Murchisan) 

«xr ,, T- A /-Mj- I' \ > Many genera ; abundant species. 
Woolhope Limestone (JftircAMon) ... f -^ » ' *r 

Denbighshire Grits (Sedgwick) 

r May-hill Sandstone (Sedgwick): Up- 1 Ma„y genera and apecies. 
1 per Llandovery (IftircAMon) J 



^ This term is introduced in deference to published authorities. But the Upper and Middle Palaeozoic 
groups are together only equivalent to the Lower, and might well be all included under the one term 
•• Upper Palaeozoic.'* 
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Lower Paleozoic, — continued. 
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o 

c- 



td 

> 



Caradoc 



Llandeilo 



^ LONOMYND 



Maximum of Bpeciea find genera. 



r Llandovery Lower Llandovery Rocks (Murehuon) Many genera and species. 

r Caradoc Rocks (MurchUon) ; Upper ^ 
t Bala Rocks (S4P</^tweA) [ 

r Upper Llandeilo Flags (Murchistm) ; f 
I Lower Bala {Sedgwick) J 

(Arenig group and Skiddaw group '^ 
(Sedgunek); [Lower Llandeilo, I ., j . j 
^ ^ ^* ^ * y Abundant genera and species. 
Murchison; Quebec group, Lo- 
gan, in part] -* 

r Tremadoc J PP®' rema oc^ a er) I Many genera and species. 

[ Lower Tremadoc (5ffl/f<?r) J ^^ ^ 

Ffestiniog J , PP«' J"g"* **^ L^, . ^n I Fe^ genera; many species. 

1 Lower Lmgula Flags {Sedgwick) ... j 

{Barmouth and Harlech Sandstones^ 
{Sedgwick) ^ One genus ? one species ? 
Llanberis Slates (Sedgwick) 

Laurentian and Azoic Rocks. 



Structure and Habits. — Of their natural history I do not intend to say much 
here, as I think it foreign to the purpose of this work to discuss such points at length, 
the chief ol^ject of the Palaeontographical Society being to collect accurate figures and 
descriptions of the species of British fossils. I shall, at all events for the presenti content 
myself with very few remarks ; and chiefly for the use of the general reader. 

I need only say, then, that Prof. Burmeister contends that Trilobites belong to the 
Entomostraca, or lower division of the Crustacea, from the numerous (not definite) number 
of the segments of the body, and is disposed to place them among the Phyllopoda. The 
learned McLeay, in his discussion of their affinities in the ' Silurian System,' gave them a 
higher position, intermediate between the Isopodous group and the Phyllopods ;* and it is 
pretty certain that they form a distinct order, and do not belong to any modern group 
of Crustacea. 

Every author who has written on Trilobites has more or less perceived their analogy 
with the Limulus or King-crab, to which tribe there is, indeed, a good deal of extenial 



^ McLeay was, of course, not aware of the metamorphosis of the Trilobite, since made out by M. 
Barrnnde. He characterises them as having the "head distinct, without antennae; the feet rudimentary, 
soft, and almost useless." His judgment, as to their habits, is suggestive, and, at the same time very 
cautious. He evidently thought it likely they had no feet at all ; and I give his remarks in brief. " Whether 
they moved (they were probably to a certain degree sedentary) by soft, rudimentary feet, by undulation of 
setigerous segments, as the worm moves, or by an undulation of the lower soft surface, as in Chiton, is 
uncertain. They probably adhered in masses, as Chitons do; and, as the mouth is like that of Apus, they 
were probably carnivorous, as is that genus, and may have fed on Acrita, Annelida, or naked MoHusca.** 
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resemblance. But this resemblance totally fails when we examine the under side of the 
animal ; for all the researches hitherto made (and they are many) fail to detect the slightest 
trace of limbs in the Trilobite. It is impossible, seeing the state of preservation in which 
they occur, to suppose that in every case, — ^in fine shale, in limestone, in arenaceous mud, — 
all traces of these organs should have been lost, had they ever existed. 

We are compelled to conclude that Trilobites had not even membranaceous feet, and 
that the ventral surface was destitute of appendages. It is of course difficult to prove 
this. And almost all naturalists are disposed to allow them soft gills, atta^ed to the 
under side. I do not see that the Trilobite had any need of appendages, further than what 
might be necessary as breathing organs. In this I have the concurrence of Prof. Wyville 
Thompson, who has given some thought to the affinities of the group. If gills existed at 
all, they were probably quite minute. 

There is some reason to believe that, like its predecessor, the Annelide, the habit 
of the Trilobite was to gorge itself with the carbonaceous mud, and extract from it the 
nutritive portions. Such material has, indeed, been found in the straight intestinal canal 
of the Trilobite. Barrande has figured a specimen in which this viscus is preserved, a 
natural cast being taken of the interior by the sabulous matter swallowed by the animal.^ 
What the nature of this sabulous matter was originally may be matter of conjecture ; but 
it was solid enough to retain the stomach and intestine in a dilated form, while the sur- 
rounding matrix was solidified. It must, therefore, have consisted of a hard food, such, 
for instance, as the shells of Lingulse, or, if the habit was carnivorous, of the contents of 
the bodies of the worms devoured,— or, lastly, of the silty mud among which the creatures 
lived. Against the former supposition we have strong reason to conclude, for Trilobites 
certainly possessed no hard jaws capable of comminuting shells or corallines, which we 
know existed during the same period. I see no likelihood of the carnivorous habit, and 
venture the latter suggestion. Mr. Spence Bate also thinks the mouth was contractile. 

The only hard portion of the under side is the immoveable upper lip or labrum ; and 
this may have been the instrument by which the food was scraped together. The 
absence of feet, and the presumed nature of the food would give me reason for believing 
that the Trilobite did not swim, as supposed by many authors, but crawled along the 
bottom. The shape was fitted for this ; all Trilobites, whatever be their ornament on 
the upper side, present an even contour round the margin, which would apply itself to a 
flat surface accurately, while the under side was no doubt smooth and soft.' Probably, 
in many cases, the Trilobite lay half-buried in the silt, as is the frequent habit of the large 
Limulus, or King-crab. 

1 In the genus ninueleusy toI. i, pi 30, fig. 38, of the * Syst^me Silarien de Bohdme,' par Joachim 
Barrande, 1852, Prague and Paris, vol. L A magnificent an<f costly work, of which only the Trilobites 
are yet published. 

^ The analogy with Chiton, perceived bf some of the old writers, is not altogether fanciful. At least, 
the habit must have been very similar, though of course there is no direct relation. . 

2 
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I am indebted to Mr. Spenee Bate f<» some friendly criticisms of these views, and 
shall wait with interest Cor his promised memoir on the ' Homologies of the Trilobite, 
and its Habits.' 

The general stnicture of the animal will be best perceived by referring to the woodcuts 
a little further on ; and while there is, in the greater part of this stnicture, a suffident 
resemblance to the ordinary Crustacea, there are one or two points in which the Trilobite 
differs from all other groups, and they happen to be obvious ones. 

The curious so'Cailed facial suture, a line of division which is only fiuntly indicated in 
the Limulus, and which has, perhaps, no other representative* in the whole Crustacean 
class, sufficiently distinguishes the Trilobite. It divides the head into two portions, an 
anterior one that bears the eye, and a posterior that covers the stomach. The latter 
segment is much larger than the former, and may be formed of several rings. 

And then there is the "trilobation." Whatever tendency some of the higher 
Crustacea may show to this, and in whatever degree a few of the Trilobites may lose it, 
it is the conspicnous character of the whole order, and has, doubtless, an important 
meaning. Limulus also shows a trace of this tribbetion ; but it is accidental, rather than 
characteristic, in other groups. 

I give here a copy of the original ilgnre in the ' Memoirs of the Oeol. Surv^,' vcA. ii. 
Part I, p. 334. It is not drawn from any particular Trilobite, but is a general expressiou 
of the structure. 

And I have added one or two terms from Barrande's more complete ilgnres. 

Fio. I. Fig. 2. 



Beginning with the head, or carapace (Fig. 1, upper side ; Pig. 5, 'under side), we 
recognize the following portions: 

Glabella (A), bounded by the axal furrows (A*), and including the neck-forrow [c] ; 

' 1 nm boand to state that Mr. S. Bate believM he ba« diecovered tbe aaalDgue of thia euture on the 
under «ide of tbe crab aad lobaler ; be findi it too in Jrgulmt, ftc. But hia tievt are not ;et fully 
publiihed. 
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the basal furrows (d) ; middle or ocular furrow (e) ; upper or frontal furrow (/) ; witb an 
occasional pair of frontal farrows (/•). 

These ftirrows bound and include the various lobes, desi^ated thus : ttie frontal lobe 
(d) ; upper or third lobe (t) ; middle lobe {h) ; basal lobe (y) ,- neck-lobe (d). 

The sides or chekks consist of a portion fixed to the glabella (B^' r jI;} ; and separated 
from the free or moveable cheeks {o C) hy the faciai. butube {q q). These moveable 
cheeks bear the bies ; the fixed cheeks include Uie eye-lobe (r), the neck-furrow (c), and 
in some cases the posterior angles (B), often produced into spines. 

The posterior margin (j) is usually divided by the fiwial suture, which, in other cases, 
cuts the outer margin at g. 

The front margin of the head is sometimes produced into a point [i), and on its under 
side (fig. 3) shows the kobtral shield (m), witb its sature (/) (roetral suture) ; the 
inferior branches of the facial suture (« «), the incurved under mai^ [t], the labrum or 
kpistoha' (ff), and sometimes a cavity (P) for the reception of the ends of the pleune in 
rolling up. 

Each THOSAZ-BiNQ (fig. 3), in like manner, consists of the axis (A), witb its articular 
portion [i), divided by the axal furrows (A*) from the Bid&>lobes or pleune. These last, 
whatever be their 'nature, are in one piece with the axis, never articulated witb it 

The fLivsja consist of a posterior portion (/), a fulcral or anterior portion (e), sepa- 
rated by the deep pleural groove (</). At c the fulcra! points are seen, beyond which in 
most genera the segment is facetted (a a), for rolling up. These facets (a a) are always 
smooth, and slide under the preceding joint in the act of rolling. 

Sometimes the terminal portion is produced into spioee, (y^). 




The Tklh, or pygidium (fig. 4), consists also of an axis (A), with its articular portion, as 
in ihe tbonx; the limb or lateral portion is either entire, as at (a*), or shows its component 
' The exact nitaie of this piece it not quite certMn. I me'luftnM' in thedeteriptions. 
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pleuroB as at (d^). Tfae farrows (6i) correspond to the pleural grooves of the thoracic jomts, 
and the finer intermediate lines mark the sutures between the several segments of which 
th^ tail is compounded. The anterior groove (A) is generally the strongest. The margin 
(e) is mostly smooth and even, and often concave. At {d) the facet is seen on the front 
edge ; (/) is the mucro. either short or prolonged into a spine, and often absent altogether. 

These are not all the points of structure visible on the crust of the Trilobite. But it 
is desirable not to multiply t>erms. I prefer the ordinary appellations Aead and tail to the 
more correct designations, carapace hudi poai^zbdomen. The axis is a convenient and well 
understood term for the middle portion, and is better than tergum ; and the terms side- 
lobes, limb, or lateral portions of the tail ; free and psed cheeks^ &c. to the head, are suflS- 
ciently intelligible and well known to render it unnecessary to give the more technical 
designations " epimera^^ 8fc,, even if we were quite sure of the correctness of all of these. 

It is indeed quite possible that the free cheeks, with the connecting portion in front, 
constitute the first or ocular ring, and the rostral shield would form the sternal portion of 
the same ring. But there is not absolute certainty of this, and some naturalists disbelieve 
it. The rostral shield may be the only representative of a small anterior ring, and in that case 
we should be only inventing prematurely a new term, in deciding to call the first segment, 
as McCoy has done, the ocular ring. Nor would it be so convenient in description. 

Again, the glabella certainly covers the region of the stomach, and the glabella- furrows 
doubtless mark the attachment of the muscles of the several segments proper to the head, aud 
covered by the expanded carapace. There are always three (and in Ogygia and some other 
genera, four) of these lateral furrows ; and if they indicate the number of segments combined 
in the carapace, instead of 'the number of thorax-segments covered by it, we should still be 
at a loss whether to call the neck-segment, which is always combined with the carapace, 
the fifth or sixth segment in the general plan. But by adhering to the terms '' free cheeks,'' 
"facial" and ^'rostral sutures,*' "rostral shield," "glabella-furrows," "neck-segment," " tail," 
&c., while there is no false assmnption in the terms, so neither are they too far removed 
from a scientific and technical nomenclature to be useful. 

It may before long be practicable to adopt a more complete terminology. But in 
these descriptions I adhere to Dalman's formula, modernized a little to adapt it to our 
more advanced knowledge of the group. 



Family— PHACOPIDiE. Emmeridli, Corda, Salter, ^c. 

Eyes largely facetted, the cornea convex over each facet, forming a granulated, not a 
smooth eye. Facial suture ending posteriorly on the outer margin of the cheek. Thorax 
with eleven rings. Includes at present only one genus, Phacops. {Sub-genera.-^Tva" 
HKRocEPHALus, PflAcops, AcASTK, Chasmops, Odontochile or DalmXnia, Crtph(eus.) 
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Beginning, then, with the family of the Phacopidae, as being on the whole the most 
typical and highly organized, I may remark that there is less difference between the various 
groups into which this natural family is divisible than between the various members of the 
neighbouring families. So much is this the case, that palaeontologists have as yet 
been generally unwilling to break up this group into genera, or to consider its divisions as 
more than sub-genera of the great genus Phacops. Or, if they divided it, they have been 
obliged to include a greater variety of forms in some of the divisions than in others. 
Dalmania, or Da/manites, is an example of this. It was intended by its author, 
Emmerich, to include only the broad expanded forms of the genus ; but M. Barrande, whose 
authority has much weight, has widened its meaning so as to include all the forms which 
have distinct lobes to the glabella ; thus including in Dalmanitea both convex and flat 
forms, in fact, four-fifths of all the species ; while the original term, Phaccps^ includes 
the rest. 

Prof. Goldfuss had previously taken the same view, but applied the term Acaste to the 
larger group, leaving only the species with inflated lobeless glabella in Phacopa. This 
view is a consistent one, for Dr. Emmerich, in founding his genus, gave these last as the 
type of it. But in the * Neues Jahrbuch' for 1845^ Dr. Emmerich objected to this plan, 
preferring to unite all the more compact and convex forms in Phacopsy whether with lobed 
or lobeless glabella, separating only the more expanded forms, as Ddmania^ a term 
which, though in general use, had unfortunately been in previous employ for a group of 
insects. Prof. Burmeister did not attempt to divide the group at all, and Prof. McCoy 
included all under Phacopa^ while he recognized truly most of the subgeneric groups. 

It will be seen that there is a considerable diversity of opinion as to the value of the 
subdivisions ; and this arises, I think, from the fact before noticed, that the various sub- 
genera in this, the highest group, differ only by characters of proportion and degree of 
development of the different parts, while the main features of the group remain constant. 

The great characters pointed out first by Quenstedt, viz., that the Phacopidse have eleven, 
and only eleven, rings to the thorax, while other groups are variable in this respect, and 
that all have the strongly facetted eyes, have in the eyes of naturalists overruled the 
minor distinctions, and disposed them to undervalue the real differences of proportion 
which exist. In the Decades of the Geological Survey, I have endeavoured to do justice 
to all the above distinguished authors ; and, retaining the name Phacops for the whole^ 
pointed out the several natural sub-genera. I believe still we shall best consult the con- 
venience of students by retaining the common name. 

No doubt, if we had the living animal, we should attach greater value to what in the 
fossil appear subordinate characters. The degree of development of the eye, for instance, 
should surely be a point of much importance in any group. The expanded form and 
large size of one division, contrasted with the contracted dimensions and compact habit of 
another, is certainly of consequence, and may well afford generic characters. 

And when we find the caudal margin in one form even and compact, while another has 
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the component pleurae free at their extremities, simulating the character of neighbouring 
genera, we cannot doubt that we are looking at a group of genera combined by common 
characters into a natural family. 

If I express my own opinion, that the sub-generic groups here given are natural genera 
in the ordinary sense of the word, and will be hereafter used as such — ^while for convenience 
sake, and till the sub-divisions are completely established, we adopt the common term, it 
will perhaps be all that in the present state of our knowledge is advisable. 



Genm — Phacops, Emmerich. Characters those of the family. 
Range. Lowest Silurian — to Uppermost Devonian. 



Subgenus L Trimerocephalus, M^Coy, 'Annals Nat. Hist.,' 2nd series, vol. iv, 1849. 

Pj^ 5 Form compact, glabella inflated and expanded in front ; the 

lobes, except the basal ones, obscure. Eyes small, of few large 
lenses (often lost by abrasion). Head-angles not spinous. 
Pleurae all rounded. Tail small, of few segments, with even 
border, and not at all produced. Ex. P. Urns, P. Volborthi, 

P.iTrimme,) Votborthi, p miCTOmma, &C. 
Barr., Wenlock rocks of 

Bohemia, Range. Upper Silurian — to Upper Devonian. 




Subgenus IL Phacops» Emmerich, 1845. 

Form compact, glabella inflated and expanded in fronts the two front pairs of fmrrows 
obscure. Eyes large and well developed, of numerous lenses. Head-angles not spinous. 
Pleurae all rounded. Tail moderate^ of few (often coalesced) segments, with an even 
border, never produced. 

Range. Upper Silurian — to Uppermost Devonian. 



Subgenus III. Acaste, Goldfuss, 1845. 

Form compact, or at least not expanded. Glabella not inflated, nor much expanded 
in front \ al! the furrows distinct. Byes well developed, of numerous lenses. Head-angles 
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spinous. Pleurae rounded or truncate, not produced into spines. Tail moderate, of less 
than eleven segments, with an even border, but often mucronate. 
Mange. Lower and Upper Silurian. 



Subgenus IF, Chasmops, McCoy, 1849. 

Form rather large and depressed. Glabella greatly expanded in front, the lobes 
unequal, the hinder ones being contracted, and almost obsolete ; the front pair greatly 
expanded, and overlapping the others. Head-angles spinous. Pleurae truncate. Tail 
large, of few or many segments, not dentate, and seldom mucronate. 



Subgenus V. OooNTOCHiiiB, Corda^ 1847. (Dalmania, Emmerich, 1845.) 

Form large, depressed. Glabella depressed, not much expanded in front ; all the 
lobes distinct, the front ones not enlarged at the expense of the others. Head-angles 
long-spined. Pleurae truncate, and the hinder ones often produced. Tail large, of more 
than eleven segments, with an even border, — often mucronate. 

Bange. — Lower Silurian, rare; Upper Silurian, common. 



Subgenus VL Crtphceus, Green, 1837. 

Form of moderate size, depressed. Glabella depressed, not much expanded in front ; 
all the lobes distinct, the front ones not greatly enlarged. Head-angles long-spined. 
Pleurae truncate, and the hinder ones often produced, into spines. Tail large, of many 
segments ; the margin spinose. 

I believe there are more subgenera of Phaeops to be discovered and described yet. For 
instance, there is probably more than one included here under Tritnerocephalus, and there 
is a South African form of Cryphceus, which has the characters of Acaste in the compact 
habit find convex tail. All the other subgenera also contain species which it would be 
difficult to assign rightly to one or the other. 

It will be observed that we have here a wide range of characters, and in regular 
gradation, from the most expanded, flattened forms, with glabella deeply lobed, and the 
segments of the large tail almost free, to the most compact and rounded form, with the 
caudal extremity reduced in size, of even contour, and with the segments most coalesced. 
We begin with^the sut^genus Trimerocqpbalus. 
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Subgenus — Trimerocephalus, as above. 
1. Phacops (Trimerocephalus) l^vis, Miinst., sp. PI. I, figs. 5, 6, 7. 

AsAPHUs or Trinucleus, Sow, Geol. Trans., 2nd series, yoI. y, pi. 57, fig. 30, 1840. 
Trinucleus LiETis, MwMttr. Beitrage, Heft 5, t x, fig. 6, 1842. 
Galymene layis, Phillips, Palseozoic Fossils, pi. 55, fig. 250 (1841). 
Trimerocephalus l^yis, M'Coy, Ann. Nat. Hist., yoI. iY, p. 404, woodcut, 1849. 
— — Ibid, Synopsis Woodw. Mas., 1851, p. 178. 

Diagnosis, — P. {Trim.) late ovatus, lavis, plabelld latissimd, brevi, genaa sudspAaricas 
trigonas impendente^ lobia baaalibus minutis distindia. Axis thoracis angustus, falcro 
pleurarum axin approximator sulcoque brevi. Cauda latimma brevis, axi longo b-annulato, 
lateribus ^-sulcosis, margine nuilo. 

This was first figured in England from very imperfect specimens, which came from 
the only English locality yet known, viz., the Knowl Hill, near Newton Bushel. They 
are mostly distorted^ and, as first noticed by Mr. Pengelly, the head is usually disjoined 
from the body and inverted, as if the animal had habitually kept it bent under, and been 
preserved in the slate in that position. In that condition it is often difficult to dis- 
tinguish the parts correctly. 

But the number of specimens already collected enable us to restore the animal pretty 
completely ; and there is not much doubt that it is identified rightly with the Trinucleus 
lavis of Miinster.^ Both Mr. Sowerby and Professor M'Coy have recognized it for this 
fossil, and' Dr. Sandberger has quoted it as a synonym, only he mixes up two or three 
other species with it, — among others the {Calymene) Phacops lams of Miinster. 

It is clear, however, that it is distinct from the small trilobite originally named Calgmene 
lams by Miinster, and next described ; as the following description will show. 

And should it prove that the fossil called Cal. lavis by Miinster is a real species, we 
should have to find a new name for this. Dr. Sandberger wishes to connect it with the 
Phacops cryptqphthalmus of Emmerich, a fossil also occurring in the same Devonian 
formation. But though much disposed to believe that our fossil has true but superficial 
eyes, which are not easily preserved, I cannot think that this is a true identification. The 
eye of P. cryptophthalmus is very much more distinct, and I have figured what I believe 
to be that species, with the eye, a little further on. P. cryptqphthalmus, too, is described 
and figured by Dr. Sandberger as having a larger semicircular tail, while ours has a very 
short one. I may now describe the Knowl Hill fossil. 

^ From the red shales of Oattendorf« The head only is figured by Munster. 
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General form broad-oval, not verj convex. Length occasionally 1 f inch. Head 
smooth, semicircular, deeply trilobed, the lateral angles rounded. Glabella very broad in 
&ont^ spherical-triangular, occupying much more than one third the width of the head ; 
convex, but not gibbous, and overhanging the front; neck-furrow strong, basal lobe 
distinct, and with two lateral tubercles, the rest of the lobes obsolete. Cheeks triangular, 
evenly convex, with a narrow margin, which is strong at the rounded angles, and lost in 
front of the glabella ; the neck-furrow strong. (Eyes absent in our English specimens, 
but probably present in perfect individuals.) 

Thorax of eleven segments, with convex narrow axis and rounded pleurae; the 
segments of the axis tuberculate at the sides ; the pleurse not much bent back, rounded 
at the end, the groove narrow and short, the fulcrum placed at less than half way out 
from the axis; facet rather large. Tail short, transverse, flattened, arched in front, 
straighter behind, about as long as the axis of the thorax is broad,' and more than twice as 
wide as long, of few joints, the axis conical, and reaching nearly to the mai^in, blunt at 
the tip, and with four or five rings. The sides wide, with not above four furrows, which 
do not reach the margin, and are faintly interlined with other furrows. 

Localities. — ^Uppee Devonian. Knowl Hill, Newton Bushell ; specimens figured from 
Mr. Pengelly's cabinet (figs. 5, 6), and Mr. Vicary's (fig. 7). I distrust the other 
South Devon localities given in the " Pal. Foss.," viz., Mudstone Bay and Durl- 
stone. But it is probable the species occurs at Brushford, North Devon, as 
quoted by Professor Phillips. 

P. CRTPTOPHTHALMUS, Emmerich ? PI. I, fig. 8. 

Phacops GRYPT0PHTHALM17S, Emmr,, in Leonhard uDd Bronn's Jahrboch., 1845, pp. 

27, 40, &c. 

— .^ Roemer, Palseontographica, vol iii, pi. yi, p. 14 (bad 

figure), 1854. 

— — Sandberger, Vent. Rheinisch. Schicht. Syst, t. i, fig. 6 

(exclude hia Bynonyms, as he includes several species, 
among others, the P. UnU figured above), 1850. 
Phacops lihbatus, Riehierf (fide Sandberger). 

" P. capite aemiordiculari, lateribua frontis rectilineis, ad anffulum acutum canveryentibus. 
Anntdua fere rectilineus. Ocidi parum evem. Thorax latus. Pygidium breve obrotun- 
datum, ex articulis 8, pseudcfpleurts 5, compositum. Superficies subtilissimtf ffranulata" 
Sandberger. 

I suppose this to be the species given in Sandberger's beautiful plates. The character, 
" eyes but little prominent," well agrees with tjiis species. He figures the eyes as lunate, 
and with fewer lenses than our Newton specimen. But the shape of the glabella is the 
same, and I do not see that there is much room for doubt. 

Locality. — Upper Devonian : Newton Bushell (Mus. P. Geology). 
3 
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Suhgenm — Phacops, as above. 
2. P. (Phacops) granulatus, Munster. PI. I^figs. 1 — 4. 

Calymskx, 8p., Sow. Oeol. Trans., 2od series, toL t, pi. 54, figs. 28» 24« 1840. 

— GKANUiiATA, MUnsi, Beitr., Heft 5, t. v, fig. 3, 1842. 

— LJEYIS, Id. lb., t. Y, fig. 4. 

— 6RANULATA, Phillips. PsL F08S., fig. 248 (ezclade figs, m, n, o, p)^ 1841. 
PoRTLOGKiA GBANULATA, M'Catf. SyDopsis Woodw. Foss., p. 177> 1851. 

Not an inch long. General form broad-oval. Head semicircular, very convex, 
covered with granules, the sides much bent downward. Glabella fully half the width of 
the head, very tumid, slightly pointed in front and overhanging the front margin. Its 
greatest width exceeds its length, even including the neck-segment. Sides converging at 
an angle of 00^, the base narrow ; a small basal lobe, with a tubercle on each side, but 
no trace of upper furrows; Cheeks moderate, with a strong border. Eyes large, 
prominent, with few, about thirty-six lenses, five in a row. (M'Coy.) 

Thorax ?— 

Tail semicircular, small, convex, with a smooth, declining, distinct margin, and 
prominent conical axis, reaching rather more than two thirds down, tapering and almost 
pointed at the extreme end, which fades into the limb, marked with six or seven rings, 
obscure at the tip. The lateral lobes have five or six strongly duplicate fiurows. 

There seems no good reason for separating Miinster's C. lavis from the above. It is 
merely a decorticated specimen, the surface-granulation consequently absent. The tail, 
as figured by Miinster, has too many ribs, and too long an axis, but is otherwise like 
ours ; and Miinster's figures are not fully to be trusted. 

Locality. — Upper Devonian. Petherwin, Cornwall. (Our best specimen, fig. 1, is 
from Mr. Pengelly*s cabinet ; the others firom the Mus. P. Geology.) 



P. (Phacops) latifrons, Bronn. PI. I, figs. 9 — 16. 

Calyksnb latifbons, and C. Scblotheihii, Bronn.^ in Leonhard's Zeitschr. f. d. 

Miner., 317, t. ii, figs. 1—8, 1825. 
Calyhene latifrons, Bronn. Lethsea. Geogn., t. iz, fig. 4, 1835. 

— TUBERCI3LATA, Murch, Sil. Syst, pi. xiv, fig. 4, 1837. 

— Latbbillii, Steininger. M^moires Soc. 6^1. France, toI. i, pi. ii, 1834. 

— ScHLOTHEiMii, C. Bbongniabtii. Ibid., p. 350, 351. 

— liATEBiLLii, PhUlipB. Pal. Foss., fig. 249, 1841. 

— ACCIPITBINA. Ibid., p. 128. 

POBTLOCKIA LATIFBONS, M'Coy, Synops. Woodw. Mas., 1851, p. 177. 
Phacops latifrons, Sandberger. Yerstein. Bheiniscb. Schichten-Syst. Nassau, t. t, 

fig. 7, 1850. 

— — Boemer. Palssontographica, vol. iii, t ix, figs. 24, 25, 1854-1855. 
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General form. — ^A large species ; foreign specimens often attaining a length of 2\ 
inches, and some of omr English fragments indicate a still larger size. 

The head occupies follj one third of the whole length, and is rather more than a 
semicircle/ and very convex. The inflated glabella occupies more than half the width, 
taking its measure at the wide front, from which the straight sides converge at an angle 
of 85^ It is about as wide as its whole length, including the neck-lobe. The glabella 
is very much rounded in front, and scarcely overhangs the narrow linear margin. Its 
whole surfikce is covered with large, coarse tuberdes, at equal distances, scarcely more 
than their diameter apart. There are but shght traces of the upper furrows ; but the 
tumid glabella is strongly separated from and overhangs the linear basal lobe, which has 
not distinct lateral tubercles, but in the internal cast shows deep pits on either side, 
above and below the lobe. The neck-segment is strong and broad, wider than the basal 
lobe. The neck-furrow is continued round the smooth cheeky and separates a broad, 
strong margin, leaving a subtrigonal space, much of it occupied by the great eye, which 
varies from half to more than half the length of the cheek, and is placed rather behind the 
middle of it. The eye, from the depression of the upper eye-lobe, is subhemispheric, not 
greatly curved, but strongly convex exteriorly, and covered by about fifty-four strong, 
prominent large lenses, — in rows shortening towards either side ; about five in one of the 
central vertical rows. Externally the lenses are very convex. 

Foreign tpecimens show us that the eorsea o£ thk specieft ia very thick, and risea into ridgea 
between the lenaea ; and it apparently thidcena by age internally. At leaat old apecimena (fig. 9) have the 
aubatance much thicker, aa shown by the great projection of the caata of the supporting cups (fig. 12*), 
which of course are the spaces occupied by the soft substance which lay underneath the lenaes. 

In some instances, probably in younger individuals, the projection of the cups is considerably less 
(fig. 13). In others again, the cupa project so Httle, and the cornea ia so thin, that there ia little difiference 
of level between the ndgea and the cups (fig. Lla). I do not think theae differencea of proportion, nor even the 
varying numbera of the lenaes in different individuala, at all tend to conatitute distinct species. Steininger 
gives us 46 to 50 lenses in one variety, 87 in another, and 130 (probably for the two eyes) in a third. 
But he haa not pointed out any clear distinctions in the species to accompany theae differencea in the eye. 
.A specimen of C, b^fo, Green, which is a closely allied form, and may possibly be only an extreme variety 
of our species, haa 66 lenses in each eye. 

The eye is elevated, the lentiferous surface not sunk in a furrow, but standing 
prominently out from the cheek, and overhanging its own base (fig. 11). Head-angles 
rounded. Obscure traces of the facial suture occur below the eye, but practically they 
are soldered, and the head does not part at the sutures at all. 

Thorax (in German aqd Spanish specimens) with the pleurse much bent down, so 



* Theae cupa in the cast of a Trilobite's eye occupy the place of the vitreoua body, according to Br. 
Bormeister'a explanation of the eye-structure. *Organiz. of Trilobitea,' Ray Soc. edit, pi. vi, fig. 4d, 



20 DEVONIAN TRILOBITES. 

that the axis looks nearly as wide as the pleura. It is not in reality nearly so broad. 
The surface is coarsely granulated, aa is that of the tail, when the crust is preserved. 
There is a perfect body, with eleven rings, in Mr. Vicary's cabinet, of which a 
woodcut is here given. The axis is convex, 8emi.cylindric, tuber- 
cular, very slightly nodular on the sides, and little more than half 
as broad as the pleurse. These are very convex, and &s steejdy 
bent down as in Calymene ; the fulcrum is placed at about one 
third out, and as far from the axis in the hinder as the front rings. 
The pleural groove is not very deep, and does not reach the long 
facets. The ends of the pleurae are recurved and rounded. 

Tail in our specimens (figs. 14, 15,] wide, more than semicir- 
cular, arched in front, and very convex, with the axis quite elevated, 
and separated by broad furrows &om the convex limb. A few 
tubercles show on the ribs of the axis. It projects in front, 
slowly tapers to a rounded end at one sixth from the ma^n, 
and is strongly annulated by seven or eight rings (ten in some German specimens) 
while the convex sides slope quickly down, and have five or six strong ribs, straight, or 
but little curved, and all but reaching the indistinct margin. There is no flat border. 
The axis varies in breadth, but is never so much as one third the whole width, usually 
one fourth. Incurved under mai^;in very convex. 

Zoco/(/»e».— Lower Dbvohian. Hope and Barton, South Devon; near Liskeard and 
Totnes, in slates with JPieurodictj/um problematicum. Upper Devonian (Pether- 
wiii Group)? Newton Bushell. Uppermost Devonian (Barnstaple Group). 
Croyde, Barnstaple, and the neighbourhood ; Brushford, Pilton, &c., abundant ; 
Yealm Bridge, north of Launceston (Pattison and Salter). 
Foreign hcaiities. — Rhenish Prussia, Belgium, France, Russia, (P. bufo takes its place 
in North America) ; also the Andes, South America (Mus. Geol. Soc.). 



Var. PI. I, fig. 16. 

I figure as a variety the wide pygidium found at Newton Bushell, which differs from 
the ordinary forms of P. lati/rona, by the narrower proportion of its more depressed axia 
to the sides, — little more than one fourth, and in having the six side ribs more direct than 
usual. It can only be a variety, but the aspect is diflerent to that of the common form. 

Zoca%.— Upper Devonian.* Newton Bushell. 

• I consider the upper qnarries of Newton Bushell u the equivalent of the Pethenrin bed». Thi» 
■ubject require! minute eiaminMion, and will be determined chiefly by the labonrs of local geologitti. 
The upper limntoQea are clearly not of the aame age u the great Plymouth lime»tone, but neTertheleM. 
they nntais a good many of ita fouila. 
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P. (Phacops) Stokbsii, MUne-Edfo. PI. II, fig. 1 — 6. 

AsAPHXJS MACBOPHTHALHUS, Brongmart. Crastac^ Fossilet, pi. i, fig. 5 {not fig. 4), 

1822. 
Calymsns HACBOPHTHALMAy Bucklond. Bridgw. Treatise, pi. Ixiv, fig. 4 (not fig. 5), 

1836. Murchiitm, Silar. System, pi. zir, fig. 2, 1837. 

— Stokesii, Milne^Edwards. Croatac^s, 3, 324, 1840. 
PoRTLOGKiA suBLiBYis, M*Cojf, Sil. F088. Ireland, pi. iy, fig. 13, 1846. 

Phacops Stokesii, Salter, Memoirs Geol. Sarrey, yoL ii, pt 1, pi. 5, fig. 1, 1848. 

Quart. Geol. Journal, vol. Tii, pi. iz, fig. 2, 1850. 

— — M'Coy, Synopsis Woodw. Mus,, p. 163, 1851. 

— — Salter, SUuria, 2nd edit, pi. 18, fig. 6, 1859. 

P. [Phaccps) 1 — 2 uncias lonffU8, ovatus, ffranulaius. Glabella parum inflata^frontem 
impendens, spharico-trigona, lobis dasalibm rotundatisy reliqujs omnino {etiam intus) 
obscuris. Oculi magni^ insuper deprem. Thoraw awe angu8to. Cauda brevis semicircularis, 
convexiuscula^ immarffinata, aad depreaso b-annulato^ lateribus 4 — b'Sulcatis, wlcis abbrem- 
atis obscuri^. 

This is a very common Upper and Middle Silurian fossil, but is never found in Lower 
Silurian Rocks. Yet it is but imperfectly known, being generally in fragments. And it 
has been moreover a troublesome one to the palaeontologist, owing to the original mistake 
of Brongniart, in confounding it with the true macrophthalnia. And, until lately, specimens 
of the more common P. Muaheni, our next figured species, were constantly mistaken for 
it. I believe the above synonyms may all be trusted, and I do not cite the more doubtful 
ones. 

The species is rather a small one, seldom exceeding an inch or an inch and a half in 
length, and is obtusely ovate and very convex. The head occupies less than a third and 
more than a fourth of the whole length, and is semicircular, and wider than the thorax ; the 
glabella is an equilateral spherical triangle, overhanging the front and the eyes, and much 
narrowed behind^ where the basal lobes are distinct enough as small tubercles on each 
side of a linear lobe. This is overhung by the inflated upper lobes, which are confluent, 
and show only very obscure traces of any of the upper furrows, even on the inner cast, 
where they are strongest. The median furrows are short and curved, the upper strongly 
bent midway, as in many species of the subgenus Phacops. Surface of glabella covered 
with a fine granulation. 

The cheeks are triangular, with a strong, continuous, marginal furrow. The eyes large, 
much depressed above, and with the lentiferous surface gently curved, of numerous 
lenses, and so placed that the forward end nearly touches the glabella, while the base is 
widely distant, and does not moreover reach the sharp neck-furrow. 

The body has a convex axis, narrower than the pleurae, which have a deep sharp groove 
for two thirds their length, and are steeply curved down beyond the fulcrum, the latter 
being placed less than half-way out in the front rings, and at one third behind. 
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The tail is semicircular, gently convex, but with the axis depressed and flattened ; 
it tapers slowly, has a blunt apex, and is marked by five or six segments. The side-lobes 
have four or five abbreviated narrow furrows ; the upper ones are interlined, but all are 
inconspicuous. 

Our larger figure (fig. 6) is from a doubtful locality in the Wenlock Rocks, but is 
certainly British. It shows the internal cast of the head sufficiently well. The species 
grows occasionally to a rather large size, as may be seen by this specimen, and others 
in the cabinet of Mr. Hollier, of Dudley. But usually the specimens are not larger than 
our other figures. P. suilavis of M'Coy is a vary obscure drawing, but the original 
specimens do not differ from P. Stokesii. 

Localities and Geol. Itcmge. — Llandovery Rock, Galway ; Ayrshire ; Haverfordwest, 
Pembrokeshire. May Hill Sandstone, of Tortworth ; May Hill ; Malvern ; Shropshire. 
Wenlock Rocks ; Abberley ; Malvern ; Dudley ; Wallsall ; North and South Wales ; 
Dinglcji West of Ireland ; Peebleshire« Ludlow Rocks ; near LeiutwBrdiney Shrop- 
shire ; Fentland Hills, !l£dinburgh. 



P. (Phacops) nudus, n. sp. PL VI, figs. 19, 20. 

P. parvus, conveams, omnino P. Stohmi simiUimua, nisi ffenis profunde marffinafis, 
ocddorum lentibus paucis, caudd rotundiore, lateribus infiatis, costis distinetioribus. 

It is difficult to define the fragments of this species, otherwise than by comparii^ the 
parts with the better known and more perfect P. Stokesii, from which the species, a really 
distinct one, differs in the following characters — ^the general form and the shape of the 
glabella being extremely like in both cases. 

The cheeks are larger, more rounded, and less convex, rather suddenly raised, and 
with a tumid space between them and the glabella {d). The lenses are far less numerous, 
and have granules in the interspaces (/). The tail (fig. 20) is more oblong than a true 
semicircle, transverse, blunt, and is more depressed. The axis is short, with an obtuse 
flattened tip, and has six rings; the. lateral lobes tumid, with four arched furrows 
(includi)ig the uppermost one), and a very obscure fifth furrow. They do not nearly 
reach the margin, and are faintly interlined. The tumid sides, being rather strongly 
divided from the flattened axis, give a peculiar character to the tail, very different from 
that of P. Stokesii. 

This new form has unexpectedly turned up in the collections made by the Irish 
Survey in the wild district of the Dingle Peninsula. In the mountain of Cahircomree, 
among slates of decidedly Upper Silurian date, occur some limestones, of whose age we 
are not so clear, but containing the present species, which belongs to an Upper, and not a 
Lower Silurian group. I have not much hesitation in referring them to the Wenlock, or 
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more probably the May Hill, formation. The lU^Bum Barrienais, Spiri/er pUcatellus^ and 
other Upper Silurian species, occur with them. 

Locality. — Wknlock or May Hill group. Cahirconree Mountain, west side, Dingle. 
[Mus. Irish Industry, B. 242, 243.] 



P. (Phacops) Musheni, n. sp. PI. II, figs. 7 — 12. 

P. parvulus, via l-uncia lonffus, ovatus, lavia. Glabella oblonffa, kaud infiata, 
supeme urceolata, poatice contracta, lobia basalibus profunde scriptia bituberculatis, reliquis 
connatis lineiaque anffustis modo sejunctia ; aulci mediani brevea^ curvi ; auperiorea fracti. 
Lobua frontalia franat^eraua oblonffua. Thorax axe convexo ut pleuria latOy hia lente recurvia 
fidcTO prope axin poaito, aulcoque pleurali anguato diatincto brevi. Cauda aemiovalia 
convexa imtnarpnata, axe prominulo diatincto pauci-annulato, lateribua S—A-aulcatia 
abbreviatia anffuatiori. 

A much smaller species than the true P. Stokeaii, with which it has been very generally 
confounded. Nevertheless it differs by several important particulars, the chief of which is 
that the shape of the head is long instead of broad, and the glabella decidedly oblong 
instead of broad-triangular. The other portions, body and tail, — also differ; the axis 
of the body is broader, and that of the tail much more prominent, while the tail itself is of 
a longer shape, less transverse. 

The length is seldom more than three fourths of an inch. The head in good specimens 
is half a broad oval (that of P. Stokeaii being a semicircle). The glabella is much 
more than one third the whole width, oblong, only rather broader above than at the eyes, 
and is urceolate, the sides bulging out between the eyes, and then contracted for the 
hinder portion. The glabella is not at all inflated, nor does the front overhang in any 
sense, and the facial suture is not even quite marginal in front. 

The eyes are fully half the length of the glabella, and very large and convex^ not 
depressed above, about as deep as they are broad, and containing nearly 130 lenses. These 
have no visible spaces between them. The eyes are not very prominent, and on a 
side-view appear sunk, especially towards the front, into the cheek. They vary a little 
in size and prominence, but not very much so. 

The body has a rather convex axis, which is as broad as the sides, or nearly so. The 
pleurae are curved down gently at ihei fulcrum, which is at about one third anteriorly and 
less behind. The pleural groove is narrow, and reaches but little more than half-way along 
the pleurae. 

The tail is longer than semicircular, very convex, smooth, with a prominent axis (not 
flattened as in F. Stokeaii), and reaching fully four fifths the length. It is long, conical, 
ringed above, and smooth towards the bluntish point ; the sides are smooth, the three or four 
faint lateral furrows not reaching half-way over the convex limb, even in the upper portion, 
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and being quite obsolete in the lower. Only the upper ones are interlined. There is no 
marginal flattened space, nor any concavity ; the tail is gently convex to the very edge. 

Locality. fTenloci Shale and Limestone. — Malvern, abundant in Wenlock Shale ; 
Dudley. It has not yet been found in other localities. 



Subgenus — Acaste. 
Phacops (Acaste) DowNiNGi^, Murch. PI. II, figs. 17 — 86. 

Caltueme macrophthalkAi Brongniart. Crast. Fobs., pi. i, fig. 4 (not fig. 5), 1822. 

— — Buekland, Bridgwater Treatise, pi. Izi?, fig. 5 (not fig. 

4), 1836. 

— DowMiNOiJE, Murchiion, Silurian System, pi. ziv, fig. 3, 1837. 

— — MUne-Edwarda. Crust., iii, 324, 1840- 

AsAPHVS SUBCAUDATVS and A. Cawdoiu, Murchison. Sil. System, pi. yii, figs. 9, 10. 
Acasts Downingls, Goldjiiss. Syst. Uebersicht der Trilob., Nenes Jahrb., 563, 1843. 
PflACOPS HACBOPHTHALHA, £vnftew/0r. Orgauiz. der Trilob., 139, 140, 1843, ed. 2 

(Ray Society), 1846, p. 92. 

— SowNiNGliE, Emmerieh. Neues Jahrb., 1845, p. 40, pi. i, fig. 2 (icon mala), 

— — Translated in Taylor's Scientific Memoirs, 1845, toI. ir, pi. i?, 

fig. 2. 

— — Salter, Memoirs Geol. Sur?ey, June, 1848, vol. ii, pt. i, p. 336, 

pi. Y, figs. 2—4 ; [Decade vii (1853), pi. i. 

— ■— M'Coy. Synopsis Pal. Foss. Woodw. Mus., 160, 1851. 

— — MurchUon. Siluria, 2nd edit., pi. 18, figs. 2 — 5, 1859. 

P. moD biuncialis, alutaceus, marffini frontali capitis angulato. Glabella depreasa sub- 
paraUela, sulcis utrinque tribua distinctis, lobo basali lineari, secundo ovali^ superiori tram- 
verso^ sulco antico ascendente sinuato ; lobis omnibus planis, /ere ad medium glabella, spatio 
an^to intefjecto, ewtensis ; cervice elevato. Oculi ?nodici. Cauda subtriffona, maryinata^ 
apice angulato ; axi convexo costato, costis 5 distinctis pradito ; lateribus b-costatis, costis 
duplicatis. 

If I have given a lengthy set of synonyms, they do not represent a moiety of the works 
in which this very common fossil is noticed. It is one of the really abundant Upper 
Silurian species, being moreover one of the few trilobites which are common in the Ludlow 
rocks, as well as in Wenlock strata. No trilobite is more frequent on the Dudley slabs ; 
but it is rare to find it in the underljring shale. I have seen it from many parts of Britain, 
but do not know that it has ever been described from foreign localities ; nevertheless it 
does occur in the true Upper Ludlow rocks of Nova Scotia, as we learn from the collec- 
tions brought to the International Exhibition by the Rev. D. Honeyman, in 1862. 

An inch and a half long ; general form long, ovate, broader in front, the axis following 
the same lines, and regularly tapering towards the tail. The surface is moderately convex. 
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the axis raised above the sides, not separated by deep furrows except in the head, and 
more convex in the thorax than in the head or tail. 

The head is less than a semicircle, though just twice as long as broad ; the general 
outline rather triangular, from an indentation in the outer margin on each side of the 
glabella ; the front is not produced, but angular. The glabella occupies more than one 
third the width of the head in front. It has nearly straight, parallel sides, and rises con- 
siderably above the cheeks, but is depressed rather than convex, especially the forehead- 
lobe, which slopes gradually to the narrow marginate front. Neck-lobe strong, broader than 
the first basal lobes, which are transverse and linear ; the middle pair are broader than 
these, and oval. The lower furrow bends downwards, and reaches the side of the glabella ; 
the middle one is abbreviated, and curves the reverse way. Upper lateral lobe transverse, 
scarcely triangular, bounded above by a sigmoid furrow, which runs obliquely out above 
the eye. 

All the furrows stretch equally towards the middle of the glabella, leaving but a 
narrow space between their ends ; between the upper pair a short longitudinal depression 
occurs. The lobes are not swelled between the furrows, but the surface is even, and the 
furrows shallow (they are, however, sharply defined on the internal cast), the neck and 
basal furrows strong ; the upper ones fainter. 

The cheeks are steeply bent down, their outer margin not distinguished by any furrow, 
and they slope gradually from the eye, without any ridge or groove, beneath the latter ; 
the neck-furrow is continued almost to the angle, which is rounded ofi^, and has a tubercle 
only in place of a spine. The facial suture cuts the outer margin in a curved line opposite 
the base of the eye ; on the under surface of the head the suture cuts the margin further 
backward (fig. b). In front of the eye it runs along the axal furrow and round the 
glabella just outside the marginal furrow. It is thus what is called intramarffinal. 

Eyes moderately large, in some specimens (figs. 18, 25, 26, 30) much larger than others ; 
and they rise occasionally to the level of the glabella, but are generally lower. The eye is 
not very prominent ; it is placed half-way up the cheek, near to the upper glabella-lobes, and 
occupying their length ; eye-lobe with a raised outer margin ; lentiferous surface broad, 
with about 1 55 lenses in the eye, each vertical row containing eight. The cornea is convex 
over the lenses, and the intermediate flattened spaces are finely granular, the granules 
forming a rough hexagonal network toward the base of the eye ; the lenses are nearly their 
own diameter apart, but this varies much in difiereut individuals, the space being often 
much less. (Fig. 86,£/, e,) 

On the under side of the head the incurved front portion, or hypostome^ as in all the 
genus, is continuous across ; it is broad (fig. 36, b) and granular, like the upper surface. The 
labrum is also granulate ; it is subquadrate, broadest at base, regularly and strongly convex ; 
a faint concentric furrow runs round its sides and tip, just indicating a narrow margin 
more flattened than the other parts ; there are no lateral furrows, but high up on each 
side is a small tubercle. The tip is obtusely truncate, with no visible serratures. The 
4 
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labrum is narrower than the glabella, and half its length ; but from the position of its base 
its tip reaches back as far as the middle pair of glabella-furrows. 

Thorax considerably longer than the head ; the rings not very convex ; the axis of 
nearly equal breadth with the pleurae. These are traversed by a straight deep groove 
(fig. 36 g), curved rather abruptly down at the fulcrum, which anteriorly occurs at the 
inner third of their length, and in the posterior ring does not reach further than one fourth. 
The anterior edge of each pleura is sharpened or facetted to pass under the preceding one, 
and the posterior edge is thick. 

Each pleura is bent forward at its end, which is notched somewhat deeply, and on the 
under side of each, in front of this notch, is placed a tubercle. When the animal was in 
the act of rolling up, the tubercle served as a buttress to prevent the posterior ring from 
being pushed too far forward ; the tail, too, has similar tubercles on its anterior edge. 

The under side, cleared out with great labour and patience by Mr. John Gray, of 
Hagley, shows two or three other interesting points distinctly. 

First. The incurved under portion, which is very narrow in the tail, and not much 
broader beneath the border of the head. But along the pleurae a wider strip is turned 
inwards, which is smooth in this genus, and has a straight inner edge; while it presents 
on its forward margin the tubercle before mentioned. 

The interior ridges of the axis show distinctly along the axal line as short, transverse 
ridges, more prominent a good deal on their inner margin, which does not even show, 
except as a slight depression, on the upper side. This broad ridge does not extend into 
the tail portion. 

Vat, a, VULGARIS. PL II, figs. 17—25. 

Figs. 22, 24, show about the ordinary form of the species ; with broad glabella, complete 
glabella-furrows, and pointed front. The tail-furrows are strong, and the apex pointed. 
The axis of the body, too, is prominent. 

Varieties. — ^Fig. 24 shows some tendency in the narrower glabella towards the variety 
constrictusy figured in the upper part of the plate. It has, however, very large eyes, like 
the var. macrops, but the tail wants the lateral furrows, or rather has them much slighter 
than usual, and the apex less pointed. The body*axis is narrow and prominent 

Fig. 23, a very large individual, is more convex than usual, and the eyes are depressed 
so as not to rise nearly to the level of the glabella. The tail is of the ordinary type. 

Var. /3, MACROPS. PL II, figs. 26 — 29. 

The variety macrops is distinguished by the very large prominent eyes : — they occupy 
a large part of the cheek. I counted in one of them 140 lenses. The interspaces are 
granulated. Fig. 28, which belongs to this marked variety, has a larger head than usual, 
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and the tail has the side-furrows more than usually obsolete. Mr. Ketley's specimen, 
(fig. 27) has the front glabella-furrows strong, and the pleurae flattened. The tail is of 
the usual type, but the side-furrows are obscured. 

Far. y, INPLATUS. PL II, figs. 30, 31 (32, 33 ?). 

Fig. 30 shows a remarkable variety. While it retains most of the characters of the 
ordinary form, it nevertheless puts on a very different aspect. The glabella is greatly 
swollen, so as to be very convex, instead of flattened, in front. All the furrows are indeed 
distinct and in Iheir proper situations, but from the inflation of the glabella they appear 
crowded. The eyes are small. Dr. Grindrod's cabinet and the Museum of Practical 
Geology are the only collections which I know to contain this variety. Probably fig. 31, 
a Ledbury specimen, belongs to var. /3. It has the upper glabella-furrows all but obsolete. 

On the other hand, figs. 32, 33, also from Ledbury, show all the furrows of the head 
and tail stronger than usual. These are casts of the interior, and the thickening of 
all the internal ridges is a constant character in Trilobites. 

Var, ? 8, SMNosus. Woodcut, fig. 7. ^^<*- ^• 

Agrees with the ordinary variety a in the glabella, but has short 
head-spines ! Only a single specimen is known ; it is in Mr. Edgell's 
collection. With it, however, occurs a pointed and strongly furrowed PhumfUomimgim^Yta. 




tail, which may belong to it^ and would mark it as a very distinct form; LnXviodLLaci?^! 
possibly a species. 

But to pass on to a marked and definite variety^ which has not yet received a 
name, and which would by many be considered a distinct species. I propose, however, 
only to term it — 

Variety or Sub-speciea^ e, constrictus. 

Phacops constrictus. pi. II, figs* Id — 16. 

Minor J fronts convexiori rotundato haud angulato^ oculis maynitudine variis, prope 
glabellam positis, Cauda rotundata^ sulcis obacuris, 

1 I am much diBpo»ed to follow the plan adopted by some eminent botanists, and to make a distinction 
between the occasional variations in form and structare which are usually termed varieties, and those 
more permanent and well-defined groups, which are designated eub-species. Regarding these latter, there 
will always be differences of opinion as to whether they should receive separate specific names, and it seems 
the most convenient plan to describe them as distinct forms, which may be considered either species or 
varieties by the student, while their supposed relation to the parent species is indicated by their being 
grouped under it We do not yet know what the limits of species and varieties are, and probably there is 
no real line to be drawn ; but all truly distinct forms should receive attention, and, for the purpose of the 
geologist especially, a marked variety is as useful as a species. 
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This is smaller than the typical variety, seldom more than one inch long, and has a 
different aspect, from the rounding of the front and the greater convexity of the forehead- 
lobe. The glabella has nearly parallel sides, as in the typical form ; the front fun-ow is 
not stronger than the rest, but is rather more sigmoid. The middle furrows reach the 
side of the glabella ; the neck-segment is prominent and has a distinct tubercle. The 
eyes are small, virith about 130 lenses, and placed very near the glabella. 

The axis of the body is convex ; the pleurae more tumid between the grooves than usual. 
Some young specimens have larger eyes in proportion^ and the front furrows obscure. 

But these variations with larger or smaller eyes, more distinct or less dis- F10. 8. 
tinct glabella-furrows, &c., occurring as they do both in the angulated and 
rouuded varieties, oblige me to consider them as of the same species, though 
the characters above given show that we are dealing with a very distinct A^^'var!^' 

• i. _ z cuneatut, from 

variety or SUd-SpeCieS. Llanrwrt netr 

There is yet another variety, which might be called var. 2^ cuneatus. Fig. 8. ^^^'^•y- 

Localities and Geol. Mange. — The ordinary variety a is found from the May Hill 
Sandstone to Upper Ludlow Rock. Mat Hill Rocks; Pembrokeshire; Norbuiy and 
Bogmine, Shropshire. Woolhope Limestone and Wenlock Sbale ; Malvern, many 
localities ; Burringtou, Shropshire ; Usk, Monmouthshire ; near Llanrwst^ and many places 
in the Denbighshire grits, N. Wales. Pembrokeshire and Carmarthenshire, S. Wales. 
Wenlock Limestone of Dudley, Wallsall ; Benthall Edge ; Malvern ; Abberley, &c. 
Ludlow Rocks, Lower and Upper; Shropshire; Carmarthenshire; Pembrokeshire. 

The varieties /3, y, above described, are as yet only known from the Wenlock Rocks ; 
variety y only from the Wren's Nest and Malvern ; but the variety 8 is from Upper 
Ludlow strata, Whitcliff, Ludlow (Mr. Edgell's cabinet) ; and the species or variety f, con- 
strictus, only from the Wenlock shale, of Dudley, Wallsall, and especially Malvern. Var. I 
is from the Denbighshire grits of Llanrwst, near Conway. (Woodw. Mus.) 

Foreign distribution. — Nova Scotia, in Upper Ludlow rocks. 



P. (Acaste) apiculatus, Salter. PI. I, figs. 36 — 38. 

Phacops apiculatus, Salter, in Prof. Sedgwick's Synopsis Ciassific. Pal. Rocks, 

fasc. 2, Appendix iii, pi. i o, figs. 17 — 19 (1852). 
PoRTLOCKiA apiculata, M'Coy. Ibid. (1851), fasc. 1, 162. 

Phacops apiculatus, Salter. Memoirs Geol. Sur?., Decade vii, art. 1, p. 9. (1853.) 
— — id. Siluria, 2nd ed. (1859), p. 75, Foss. 13, f. 2. 

jP. [Acaste) omni?io P. Downingim similUmus, sed capite longiore. Ghbella elongata 
antice convexior, lobis basalibm circumscriptis subtrigonis nee iransversis ; sulco mediano 
longiorCy supremo disfincto. Oculi elongati drpressi. Jnguli capitis brevissime mucronati. 
Cauda ad qpicem conipressa et in apiculum recurvum brevem producfa, awi angusto. 

Heads and caudal pieces of this small species are not uncommon in the Caradoc rocks 
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of Wales and Shropshire, bat are rare in the Llandeilo flags. It is a smaller fossil than 
P. Bowninffta, though much like it, and is readily distinguished by the faint upper lobes 
of the glabella, and the strongly apiculate or shortly mucronate tail. The entire fossil 
could not have been above one and a quarter inch long, and is rather depressed than 
convex. 

Head semicircular (smooth ?), the front bluntly angulated, or, rather^ like a broad 
Gothic arch. The glabella is long and parallel* sided, but slightly broader in front, and 
occupies less than half the width of the head. There is scarcely any margin in front of 
the forehead-lobe, the sides of which, above the eye, slope into the cheek without distinct 
axal furrows at that point. These are indeed but faint throughout, but are nearly parallel 
along the two upper lobes, and the basal lobes and neck-segment are scarcely narrower 
than the upper lobes. The neck-segment is strong and prominent; the basal lobes are 
transverse-oval, and deeply circumscribed, except on their inner margin. The uppermost 
furrows straight, oblique, deepest just over the eye, and thence extended nearly to the 
centre. The middle furrow is very faint, and gently arched upward : it nearly meets the 
margin, but is so faint that the two upper lobes appear like one. 

The eye is small and conical, not much curved, and covers the space of the two upper 
lobes, leaving a wide space between it and the sharp neck-furrow. There is no marginal 
furrow to the cheeks on their outer sides, by which character it is easily distinguished 
from the following species. There is a very short mucro to each of the head-angles. 

The tail is broad-triangular, and strikingly recalls that of P. Douminyia. The largest we 
have is seven lines wide and five long, without the short recurved apiculus. The axis rather 
narrow, not nearly equal to the Umb, regularly conic, ribbed by eight or nine distinct 
ridges, and the smooth terminal portion is pinched up, as it were, into the short apiculus. 
The axal furrows are not strong ; the sides are convex, declining, and with a broad concave 
margin, not crossed by the side-furrows, which are five in number, and are deep narrow 
grooves, interlined pretty strongly on the cast (fig. 37), but less distinctly on the outer 
surface (fig. 38). Our figures do not express this as well as they ought to do. 

Localities. — Uppbr Llandeilo flao. Treiorwerth, near Llanerchymedd, Anglesea. 
Caradoc Sandstone. Soudley, Horderly, and many other places in Shropshire ; 
abundant ; Cerrig-y-Druidion ; Bala Lake ; Llangollen ; Meifod ; Conway River ; Pwllheli, 
&c., in North Wales ; Coniston Water and Troutbeck, in Westmoreland. 



Phacops (Acaste) himus, n. sp. PI. I, fig. 35. 

P. {Acaste) minora capite elonyato {anffulis obtusis ?). Glabella subparallela, haud 
convewa, lobis superioribus obscuris, basali distincto, Oculi submediani, modici. Gena 
lati-maryinataj sulco antico exarato. 

Though at first sight a good deal resembling P. apicidatus (p. 28), this little trilobite is 
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found to differ when closely examined. Its glabella is much the same in shape, but rather 
broader above ; the basal lobes not so strongly marked, especially in the cast ; the upper 
furrows less defined, and making a less indentation on the sides ; the upper eye-lobe 
broader and flatter. The cheeks, without being smaller, project less at the (blunt?) 
angles and more at the sides, and the eye is a little further forward. 

But the most striking character, although it seems to be an unimportant one, is the 
very distinct marginal furrow which subtends the eye closely in front, and leaves a strong, 
broad, anterior margin to the cheek. It does not, however, quite meet the neck-furrow, 
which rises towards it and runs nearly to the angle. 

This apparently neutral character is nearly the only one on which we can rely ; the 
rest are proportional characters. But the species is a distinct one ; and although it is 
almost too imperfect to name, the little Lower Silurian oasis in Cornwall, from whence it 
comes, is of so much geological interest, that I venture to distinguish it. As the fossils 
of that area are wholly dissimilar from those of other portions of the British Silurian 
rocks, and only comparable with those of the '^ May " Sandstone of Normandy, it is 
worth while to note the discrepancy by describing even the more obscure species. 

Calymene Arago^ De Vemeuil, and Homalonotus Brongniarti, Deslongschamps, accom- 
pany it, and will be described under their appropriate genera. The same set of fossils is 
found in the remarkable pebble-bed at Budleigh Salterton, in South Devon. See descrip- 
tion of tlie next species. 

There is a certain resemblance to Dahnanites PAtlltpsi, Barrande, and even to J)alnL 
Hawleij Barr., from the Lower Silurian rocks of Bohemia. But P. mimua is sufficiently 
distinct from all. 

Localities. — Llandkilo Flags ? of Great Peraver, near St. Austell; in South Cornwall. 



P. (Acaste) incertus, BeslongHchampB, PI. I, figs. 27, 28. 

AsAPHUS INCIRTUS, Deslofiffsch. Traos. Soc. Linn, de CalFados, roL ii, p. 298, &c., 

pi. IX, fig. 5, 1825. 

Phacops (Dalmannia) incertus, RouaulL Bulletin Soc. O^ol. Fr., vol. viii, p. 371, 

1851. 

P. {Acaste) convexus, biunciaiis^ capite convexo, /route angulato, caudd mucronatd. 
Glabella antrorsum parum dilatata, sulcis anticis hand profundis^ posticis valde exaratis ; 
mediano et postico arctiatis, Anguli genales brevispinosi. Cauda trigona lata; axi 
d-annulatOy convexo, in mucronem longum crassum recurvum producto ; lateribus 6'Sulcatis, 
sulcis interlineafis. 

About two inches long. We have only head and tail, the former convex, with a 
glabella wider than the cheeks, and subparallel, or rather with the sides gently divergent 
in front (not abruptly, as in P. socialis ; the front is bluntly pointed, as in that species). 

The glabella-furrows are well marked on the cast, and reach fully two thirds inwards, 
towards the centre. The upper ones are oblique and sinuous ; the middle pair arched 
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forward. The basal pair are by far the strongest, and enclose, in conjunction with the 
interrupted neck-furrow, a pair of transverse, oblong, nearly circumscribed, and very 
convex basal lobes, not so large as the middle pair. The contrast between the deep basal 
furrows and the fainter upper ones is striking, and is expressed by Deslongschamps' 
term "postice bituderculato"^ 

The cheeks are regularly convex, the neck-furrow being strongly marked as far as the 
angle, which seems to have been armed with shorter spines than in P. socialis, Barrande 
(' Tril. de Boheme,' pi. 26), the species which is most nearly allied to ours. It is not, 
however, quite certain there were even sAort spines to the head-angles. 

The outer side of the cheek is moderately arched, and margined by a fainter furrow 
than the neck -furrow, but continuous with it up to the angle of the head. The axal 
furrows are not very strong ; and there is no margin in front of the glabella. 

The eyes are small, placed centrally on the cheek, not in advance of this position. 
The facial suture beneath the eye is nearly direct to the outer margin, and vertical in front 
of the eye. 

We have not the body. The tail also resembles that of P. socialis ; but has a shorter 
mucro and fewer ribs. The shape is broad-triangular, a good deal wider than long ; the 
axis narrow, conical, and rather convex, and at its apex curved upward and passing into a 
strong, thick, and greatly recurved mucro, whose exact length we do not know, but which 
was probably as long as the tail itself. There are six flat side-ribs, somewhat arched, and 
directed obliquely backwards ; they nearly reach the very narrow, flat margin, and are 
interlined throughout. The sides are tolerably flat, except towards the apex, where they 
become tumid, and run into the broad base of the thick, recurved spine. 

Comparing P. incerttis with the very nearly allied P. aodalis, we find the latter with a 
far more triangular glabella, the furrows of which are more equal ; with spinous head- 
angles, forward eyes, several more rings upon the axis of the tail, which, besides, has more 
side-ribs and a much more slender spine — ^the latter less recurved. But the two species 
are nearly allied, and the group of trilobites, and shells also, which occur in the subjoined 
locality, are identical with those of the Lower Silurian sandstone of Normandy, where 
P. soctalis also occurs, and some other Bohemian forms with them. The subject of the 
geographical distribution of trilobites is worthy of a separate essay. 

Locality. Lower Silurian pebbles, in the " Pebble-bed " of the New Red Sandstone, 
Budleigh Salterton, South Devon (Mr. Vicary's collection). Also in the " May Sand- 
stone " of Jurques, Normandy (Eudes Deslongschamps). 
* 

^ Deslongschamps' Latin desciiption is short, and not very distinctiTe. " Clypeo triangalari, angulis 

brevibns incurvatis fronte magno convexo, antice acute, postice bituberculato ; genis parris, ocnlis 

lateralibus" (p. 317). 
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Phacops (A.CASTE) Jamksii, Portlock. PL 1, figs. 39 — 41. 

PuACOPS Jamesu, Portlock. Geol. Report of Tyrone and Londond.^ p. 283, pi. 3, fig. 10, 

1843. 

— — Salter. Decades Geol. Survey, No. 7, art. 1, p. 10, 1853. 

— — — In Morris's Catalogue, 2nd ed., p. 113, 1854, &c. 

P. {Acaste) unctam latus ; capite semicircuiari, /route subanyulato marginato 
crasso. Glabella fere plana tuberculata, antice latissima^ postice ad dimdium contracta, 
lateribm rectis: lobofrontali late trigono^ oculos impendente ; cateris radiantibus^ supremo 
maximo trigono^ medio lineari obliquo hand abbreviato, basalt transverso ; lobis omnibus fere 
ad medium glabella^ spatio angusto interjecto^ conniventibus. Gena decliva marginata, 
angtdis obtusis. Oculi abbreviati valde curvi, Tliorax ? Cauda rotundata^ quam longd 
tertiam partem latior, depressa; aod satis magno conico, marginem nuUo modo attingente^ 
annvlis 8 — 9 ; lateribus sulcatis, sulcis 6 — 7 aqualibtis, laeviterper totum interlineatis. 

I have seen but four or five specimens of this. But the species is not uncommon in 
Waterford. It is a marked one, conspicuous for the flatness of the glabella, and the 
thickened outer border. The cheeks are triangular ; the eyes have a peculiar angular 
upper lobe. The tail is a good deal like that of Calgmene, and the whole aspect is unusual 
for Phacops^ Portlock's figure, which, like all the rest of his plates, were but second- 
hand office copies of Mr. Dunoyer's beautiful drawings,^ gives no proper idea of the 
species, which is named in honour of Lieut.-col. James, of the Ordnance Survey. 

P. Jamesii must have been nearly two inches long. It is very gently convex, the head 
flattened above, the cheeks declining rather steeply. The glabella, covered closely with 
not very coarse tubercles, occupies much more than half the width of the head, especially 
in front, where it is very broad, the sides converging behind at about 70°. The forehead- 
lobe is abruptly wider than the rest, overhanging the eye. It is transverse, subangular 
in front, with a thickened margin, and behind bounded by the nearly straight upper 
furrows, which run far towards the middle, and are of equal strength throughout. The 
other furrows radiate, the middle ones declining towards the base of the eye. The 
basal ones more direct, nearly parallel to the neck-furrow. The axal furrows are very 
faint. 

The eye is small, strongly curved, set near the glabella, and on a level with it ; the 
upper eye-lobe is pointed, the lentiferous surface imbedded, as it were, in a fold of the 
cheek, which is here convex, but declines all round, and slopes away to the margin. The 
cheek itself is triangular, with obtuse outer angles, and is only granular, not tubercular, 
strongly marginate on the outer side, and with a sharp neck-furrow, which does not meet 
the marginal furrow. 

Tail semicircular, one third wider than broad, depressed (this is not due to pressure). 

' The original plates were found to be rather too large, and unfortunately had to be cancelled. 
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Axis rather large^ not equal to the limb, conical, rounded at the tip, and reaching less than 
four fifths of the whole length ; annulated throughout by about nine rings ; the sides with 
seven furrows directed obliquely, and reaching nearly to the margin, interlined throughout. 

The species is unlike any other, but has perhaps its nearest relations with P. alifrons, 
next described. Prom that species the shape of the forehead-lobe will distinguish it, 
while there is only some general resemblance in the shape of the flatter glabella, and 
especially in the small, greatly curved eye. 

Locality. Cakadoc Rocks of Waterford ; Tyrone. (Mus. Pract. Geology.) 

PflAcops (Acastb) alifrons, Salter. PI. I, fig. 81 — 34. 

Phacofs alifbons. Sailer^ in Appendix to Sedgwick's Synops. Woodw. Foss., fasc. it, 

tab. 1 6, figs. 12—14, 1852. 
— --* Rid. In Decade 7» Geol. Survey, Art. l,p, 10, 1853 ; and Morris's 

Catal., 2nd ed., 1854. 

P. [Acaaie) cajpite tuberculafo sesquiunciavi latOy gibboso^ antice truncato, bis quam 
longo latiori. Glabella elevata sed paullum convexa, ad basin anyustata, auperne dUatata 
obtusa truncata, lateribus aubrectis; lobo frontali brevi tranaverso limbum craaaum 
impefidente, utrdque angvdis tumidia cum margine genarum confiuentibm ; lobia lateralibua 
tumidia, aupremo subtrigono modico, reliquia fere rotundis abbreviatis ; gen is declivibua 
marginalia. Oculi curvati. Cauda aemicircularia tumida, axi lato convexo 8 — 9 anntdafo, 
apice obtuao nee marginem attingente ; lateribua convexia, coatia 7 — 8 simplicibua ; margine 
anguato. 

We are compelled to be minute in the specific character of these species of Phacops, 
as they really diflfer but in proportional characters ; yet, if it were allowable to abbreviate, 
it would certainly be excusable in this case, for in no other species which I know does the 
outer and upper angle of the glabella run out distinctly into the margin as it does in this 
fossil. But three or four heads of it are yet known, and two or three caudal shields 
associated (not in actual contact). 

The species was a tolerably large one, the head (in our largest specimens, copied from 
the figure formerly given by myself in Professor Sedgwick's work) is 1^ inch broad. 
The entire form may have been 3 inches long. The lesser figure (fig. 83) represents a 
somewhat smaller, but characteristic specimen. Both are from North Wales, and I do 
not know it elsewhere. 

The head is highly convex, and rather strongly truncated in front, but the glabella, 
though tumid, is rather depressed on its upper surface. It is very wide in front, the 
upper lobe overhanging the eye ; and being connate with the thickened border of the 
cheek, seems to be drawn out into it. The lateral lobes are short, the upper largest, but 
not greatly so, triangular; the upper furrow which bounds it running nearly straight 
across (not upward, as in P. Jameaii) ; the second, as deep, directed downward and out- 
5 
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wards; the rest are short aud rounded, the base-lobes narrow, the neck-segment 
prominent. 

Cheeks very convex^ separated by deep axal furrows from the glabella, strongly cir- 
cumscribed in front by the deep marginal furrow, and behind by the neck-furrow ; the 
angles rounded, not spinous ? Eyes prominent, small, curved, somewhat sunk, overhung 
by the angles of the glabella. 

Of the tail we have but few specimens ; our largest is that figured in Professor 
Sedgwick'8 work. It is semicircular and very convex, with a broad, prominent axis 
reaching nearly the whole length, and blunt at the apex ; ringed throughout by eight or 
nine ribs, and with no smooth terminal portion. The sides are also convex, with about 
eight simple, radiating ribs, not much curved, and with no intermediate furrows. The 
ribs abut abruptly against a narrow but distinct margin. The other tail (fig. 34} is less 
certainly of this species, but is found associated with it. It has a wider mai'gin, and only 
seven lateral furrows. 

Localities. — Caradoc rocks, North Wales ; at Capel Garmon^ near Llanrwst ; also at 
Fenmachno, and Pont-y-Glyn Diffwys, near Corwen ; and near Llangynnog, in Mont- 
gomeryshire. (Mus. Pract. GeoL and Woodw. Mus.) 



Phacofs (Acastk) Brongniarti, Portlock. PL I, figs. 20 — 25. 

^ ? P. Bbgnqniarti, Portlock, Geol. Beport, pi. 2, fig. 8 (exdade Uie references), 1843. 

P. MuBCHisoNii. Ibid., fig. 9. 

Yar. 9 7 P. Dalhani. Ibid., fig. 7. 

P. Beonqniabti and P. Dalhani, Salter, in Decade 7, Geol. Survey, Art. 1, p. 10, 

1853 ; and in Morris's Catalogue, second edition, pp. 112, 113, 

1854. 

<J P. diuncialis, elongfatus, ffranulatus ; capite lonyo triffono^ fronte angulato sudrecurvo. 
Glabella ad basin contracta, antice valde dilatata nee conveaa, lobis utrinque tribus radi- 
antibus; lobo antico maximo trianyulato, a frontali stdco valido — a medio sulco leviore — 
sejuncto ; lobis injimis minutis hamisphericis circumscriptis sese remotis. Oculimawhni, a 
lobo frontali usque ad sulcum cervicalem tracti. Anyuliffenarum obtusi. Thorax lateribus 
parallelis, axi convexo anffustato, pleuris abrupte de/lexis apicibusque rotundatis—fulcro 
intra medium podto. Cauda trigona^ axi longe conico angustissimo fere ad fnem caud(B 
extenso, lO-annulato ;' lateribus b-cos talis, costis per totum divisiSj nee marginem lavem 
attingentibus. 

¥ or var. Dalmani, figs. 25, 26. 

Omnino precedenti simillimus^ glabdld^ caudd^ oculis — sed fronte capitis rotundato 
nee producto. 



PHACOPS. 35 

• 

This is not a difficult species to recognize, once its peculiarities are mastered ; but it 
occurs in a variety of forms, and these are rendered more obscure by the changes the 
rock has undergone. It is common in the sandy schists of Tyrone, and not unfrequent 
in North Wales and other places. Colonel Portlock thought it identical with the P. 
macrophihcdma of Brongniart and the JP. Douminyia of the Wenlock Rocks; and to 
avoid the confusion of using these controverted names, proposed to term the combined 
species P. Brongniatti^ after the author of the * Crustaces Fossiles/ 

But, as I have shown in the Decades of the Survey (/. (?.)> these are really three very 
distinct species, and we must ]imit Fortlock's name to the species described first by him. 
His P. Murc/itsonii is only a synonym. But it is with some little doubt I include the 
P. Dalmani, a form with rounded front, but otherwise exactly like the species with 
which it is associated. As I find Welsh and Irish specimens with an intermediate 
character, I do not think it can be wrong to unite these two, and I take the pointed form 
to be the ^ , and the more rounded variety (P. Dalviani) to be the ? form. The S ^ 
the more common of the two. 

Two inches long, elongated, and tolerably convex, the head occupying less than one 
third the whole length ; subtriangular, and with the front produced and recurved (in the 
T , Brongniarti $ \ semioval and with a rounded front in the ? form, P. Dalmani;) 
the glabella itself is of the same shape in both varieties, tubercular all over, contracted 
at the base, expanded in front, but not convex, and with radiating lobes. The forehead- 
lobe is subrhomboidal and transverse, the upper lateral lobe large, triangular, and over- 
hanging all the rest, but not so large as to render them obsolete. The mid-lobe is 
directed backwards, and is parallel-sided, and about half the length of the front one. 
The basal lobe is transverse-linear, contracted at the sides, where it forms a tubercle, and 
the neck-lobe is again broader and thicker and more elevated than the rest. This is less 
conspicuous in the $ form. The cheeks are triangular, and concave outside of the very 
large eye, which reaches forward beyond all the lateral lobes, and backward to the neck- 
fiirrow. It is considerably arched, rather depressed, and has numerous small lenses 
(about eight in a vertical row, and in all 170 in each eye). The eye-lobe or -lid is strongly 
furrowed parallel to the lens-bearing surface. The space between the eye-lobe and the 
glabella is convex, and of an oblong shape. Angles of the cheeks obtuse, not spinous. 
Thorax with a convex, narrow axis, and with pleura? which are steeply bent down at 
about the first third of their length ; the fulcnim placed within the middle point ; the 
ends of the pleurae blunt and arched forward, and their facets large. 

The tail is triangular, pointed in the S , obtuse in the ? form, rather convex ; with 
a long conical axis reaching nearly to the narrow margin, and interlined strongly by 
intermediate furrows, which project beyond them and quite reach the margin, undulating 
it most strongly in the ^ form. 

I see no reason for separating the two trilobites quoted above as specific forms. All 
the characters are more strongly pronounced in the form which I suppose to be the <? , 



86 SILURIAN TRILOBITES. 

and which has both the apex of the tail and the front of the head more prominent and 
produced than in the other variety. The North Welsh specimens are intermediate, the 
cheeks steeply bent down, the margin of the eye-lobe narrower, and the lenses 
more numerous ; occasionally ten in a row, in the widest part of the eye. 

P. macroplithalma of Brongniart, with which the first describer of this species united 
it, has neither the obsolete basal lobes, nor greatly expanded glabella, nor the large 
eye of the one we have been describing. And there can now be no question of uniting 
either of these with the Dudley fossil included by Brongniart (described above as P. 
Sfoiesii)y all subsequent writers having adopted the distinctions. 

It is, however, worth while to compare our species with the fossil figured by Dr. 
Pander, in his ' Beitriige zur Geogn. Russ.,* pi. v, fig. 7, and pi. vi, fig. 9. It has large 
eyes like ours, but the glabella-lobes difiFer considerably. And at all events, it is not the 
JP. macropt/it/ia/ma, to which he refers it. 

.Localities. — Caradoc, Tyrone, abundant; Kildare; Wexford; and Waterford, in 
Ireland. Llanfyllin and Llanwddyn, Montgomeryshire, in North Wales. (Mus. Pract. 
Geology, &c.) 



Sub-genm — Chasmops, M'Coy. 



lliough not quite convinced that this is a definable sub-genus or section of Phacops, I 
adopt it because it conveniently bridges over the space between Acaste proper and the 
typical species of Odontocldle. The P. conophthalmuB^ Boeck, is the type of the section, and 
has to perfection the enlarged upper lobes of the glabella and the expanded forehead- 
lobe, while the tail is only of moderate size, and has but eight or nine segments. 

P. macroura^ again, is typical so far as the head is concerned, but has very numerous 
segments to the tail, a characteristic still further carried out in such species as P. trun- 
cato-caudatua, which may be considered as linking on the sub-genus Chasmops to Odon- 
tocJiile, as P. Jukesii links it to the ordinary Acaste. 

Altogether the group has a wide range, and tends to show the unity of the genus 
PJuicops. 



Phacops (Chasmops?) Jukesii. PI. I, figs. 29, 80. 

? Phacops sglerops, Dahnan. Palaeadse, t. ii, fkg. 1, g, icon mala, 1826. 
Phacops Jukesii, Salier. Decades Geol. Sury., No. 7, Art. 1, p. 11, August, 1853, 
— ••— /</., in Morris Catal., 2ud ed., 1854. 
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P. {Chaamops vel Acaste) viodicus^nnciam latus, ffranulomsy capite tran^verso fere quam 
hngo ter latiore; glabella dilatatd^ labia omnibus distinctis. Glabella subconvexa^ frontetn 
impendenSy late triangulatay antice valde dilatata, nee cum marline can^iata, poatice 
cotttractay utrinque triloba ; lobo basalt transversa lineari, secvndo paullo major e rotundato, 
supremo magno triangulatOyfrontali mawimo transversa aculos imminentey cervicali elevata. 
Sulci awillares profundi. Oena lata fnarginat€B, transversa — angidis rotundatis ?, sulco 
cervicali forte exarato^ lined faciali impressd. 

It may be doubtful if this species be not included in some of the varieties of 
P. scleropSy Dalman ; but it is clearly distinct from his typical form, as we know by 
specimens in the cabinet of Sir R. I. Murchison. And it well deserves a name, being a 
most characteristic form, which somewhat tends to connect the ordinary species of 
Acaste with the more extravagantly lobed species of Chasmops. I scarcely know to 
which sub-genus it should be more properly referred, and place it first. We have only 
two specimens. 

The head is above an inch wide, and scarcely more than one third its length ; convex 
and granulose, with coarse and fine grains equally all over. The glabella not convex, but 
greatly dilated in front, and contracted behind to one fourth the width. The forehead- 
lobe is widely transverse, and overhangs completely the triangular upper lobe, which in 
its turn is imminent over the raid-lobe, and about twice its size. The middle lobe is, 
however, wider than the narrow basal lobe, which is not reduced to a mere tubercle 
on the sides, nor contracted to a much less width than the rather prominent 
neck-lobe. 

The cheek, strongly margined in front, is of a narrow triangular shape, and is deeply 
divided from the glabella. The eye, much curved, is opposite to and covers the space of 
the two upper lobes, and is itself overhung by the upper lobe. 

The facial suture is deeply marked outside the eye ; it nearly bisects the cheek, and 
runs parallel to the deep neck-furrow. 

A young specimen does not differ in any material respects from an older one. 

Locality. Caradoc Rocks of Gelli grin, near Bala, North Wales. (Mus. P. 
Geology.) 



P. (Chasmops) macroura, Sjogren ^ PI. IV, figs. IS — 23. 

AsAFHUS P0WI8II, Murchison. Silurian Syst., pi. 23, fig. 9 (bead onlj), 1837. 
Dalhannia AFFINI8, Salter. Memoin Geol. Surrey, vol. ii, pt. 1, pi. t, fig. 5, 1848. 
Phacofs TBUNOATO-CAUD4TU8, Tar. /3, AFFINI9, ii/., in Decadc Geol. Surr., No. 2, 

Art. 1, p. /, 1849. 
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Odontogbile TBUVCATCvcAUDjiTA, MtCoy. SjDop. FoM. Woodw. Mni^ t. i o, fig. 

20 (21 ?) (not Ckamopi OUrn, ttme pUte, figi. 

22, 23), 1851. 
Phacops macrouba, 4ngtUn. Pdsont Saecica, t. Tii, figs. 3, 4, 1852.* 

P. {Clmnmopi) ovatus viagnuSy capite sefntlunari, viv quam longo his laHarey tuber- 
culoso, Cauda elongatd submucronatd muUt-annulatd. Glabella parum convexa, antice valde 
dilatata, lohofroniali maximo triangulaio oculum imminenti ; lobis lateralibus supremts magnis 
triangulatis quam latis invito longioribus, mediants obsoletis^ basalibus contracHsj cervicali 
lata. Gena convewa nee gibba^ dediva, glabeUd angustiores^ angulis in comua lata longa 
extensis ; oculo viajore, sulco circumdato, linea faciali impressd. Cauda magna trigona 
convexa, apice acuto, axi lato per \ longitudinis extenso, annulis 16; cos f is lateralibus 
circa 16, /ere rectis, vix ififerlineatis, sub apice radian fibus. 

All tbe above names have at various times decorated or disfigmred our fossil, which 
labours under the combined disadvantages of being very common and conspicuous, and 
seldom at all perfect ; and also of belonging to a group of closely allied species which occur 
in company, and have been hitherto always badly figured. I can hardly hope tohave 
remedied all these defects, and only give those synonyms of which I am assured. The 
name Phacopa conqphthalmus, under which it is generally known in cabinets, really 
belongs to a species with short head-spines, smaller eyes, wider cheeks, and altogether a 
. more transverse form of head, and a short tail. We must wait for a more complete 
knowledge of this group of trilobites ; and meanwhile our figures represent truly the most 
conspicuous of these forms, and certainly that figured by Prof. Angelin. The numerous 
ribs of the tail and the great head-spines readily distinguish it. 

The P. bucculenta, also figured by Angelin, has a large, many-ribbed tail, but has 
only a small pair of lateral glabella-lobes instead of the great encroaching pair distinctive 
of the P. viacroura, and which have procured for this grotesque-looking species the name 
among collectors of the * Cat's-head Trilobite.' 

There arc other allied species both in Scandinavia and North America ; but the group 
appears to be peculiar to this northern zone, and does not occur in mid-Europe, as M. de 
Barrande has specially remarked. 

General form rather narrow, ovate, blunt but abruptly angulate in front, and shortly 
pointed behind. The head is about as long as the tail, and not quite twice as broad 
as long ; very convex ; semilunar, with a very wide glabella, larger than the cheeks, the 
sides of which converge behind at about 50°. The cheeks are very convex, deeply 
margined, and produced behind into exceedingly broad, flat, and rather lengthened parallel 
spines, at the inner angle of which the strong marginal and still stronger neck-furrow 
meets. 

* The cover of this excellent folio is marked 1851 ; but in order to preserve priority of date, it ia 
necessary to be exact. It seems to have appeared Jan., 1852. 
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Fig. 7. 



The lobes of the glabella are as follows : — ^The forehead or frontal bbe transverse, 
rhombo-trigonal, depressed in the centre, twice and a half as wide as long, rounded- 
troDcate at the upper angles, and only a very little overhanging the position of the eyes. 
The great lateral ** cat's-ear" lobes are right-angled triangles, with the comers rounded 
off, their larger angle inwards, and only slightly sinuous above, and they occupy in length 
full half the side of the glabella, and reach more than one third across it, bounded on all 
sides by very deep furrows. A narrow, triangular space is left between the bases of these 
lobes for the lower pairs ; the middle lobes are minute, and mere tubercles ; the basal 
lobes more extended, but still narrower than even the base of the upper lateral lobes, 
which completely overlap them. The neck-funow 
is very strong, and equal across ; the neck-segment 
of equal width throughout, but its whole breadth 
is scarcely one half that of 'the frontal lobe. 

The axal furrows are very deep, and tolerably 
straight, the cheeks rising very convex from them, 
bearing the small, strongly lunate eyes.* These 
have about 160 lenses rather small, and very little 
prominent, and the pits containing them have on 
the interior cast an elevated rim or border. The 
eyes are placed opposite the centre of the frontal 
lobe, about half way up the cheek, and their own 
vridth from the glabella; a deep channel surrounds 
its base. All the furrows of the head are deep, 
the marginal one especially so, and the neck- 
furrow is much curved to follow the descent of the great head-spines. These latter are broad, 
fiat horns, pressed against the body, and extend back a great way, as shown in our woodcut. 

The surface of the head — ^the glabella especially — ^is largely tubercular ; and in fig. 20 
a curious double row of deep puncta runs half way down the forehead-lobe from the emar- 
ginate firont. But this is perhaps not repeated in other specimens. 

The facial suture is not strictly marginal in front, but a little above the margin. 
Outside the eye it takes a forward curve, and here it lies in an impressed groove. The 
labrum (fig. 21) has a very broad, arched base, and a blunt-pointed end. The body of 
the labrum is strongly separated from the wings, and its sides are parallel for a short 
distance, then converge to the rounded obtuse point. There are two deep concentric 
furrows ; the outer one quite continuous, very strong, and remote from the apex. Above 
these the organ is convex and roughly tubercular ; beyond them it is flat. There is a 
deep perforation (a) in the broad basal wing, which indicates the place of the ascending 
process of attachment.f 

• I think Prof. Aagelin's figures are not correct m to tlie eyes. The cornea murt hare been thin, 
t This Taries in shape in various species. The form above indicated is a rare one. 




P. wmtrwra, a perfect head in Mr. H. Edgdl's 
collectioii : the ^e magnified. 
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The tail, from very perfect specimens (figs. 19, 22, 23) is siibtriangular, with rounded 
sides and apex; pointed, highly convex; the sides regularly so, without any flattened 
border. The axis is broad, and very gently convex ; much more than half of the width 
of the broad limb, regularly conical, and reaching four fifths the length of the tail. It is 
annulated to the very tip by sixteen sharp rings. The sides are deeply grooved by 
sixteen* nearly direct strong furrows, faintly interlined throughout, which gradually 
radiate downwards^ till from the tip of the axis they become longitudinal. Three or four 
longitudinal ridges run from the tip to the end of the tail, thus completing the fan-like 
arrangement. 

The incurved portion of the tail, seen in the small specimen (fig. 23), is narrow and 
granulated, as the whole tail appears to have been. 

Locality. — Caradoc Sandstones of Shropshire ; plentiful in many places. (Cabinets of 
Messrs. Lightbody and H. W. Edgell ; and in the LudloAv Museum, and Mus. P. Geology). 



P. (Chasmops) conophthalmus, Boeck? PI. IV, figs. 24, 25, and PI. VII, fig. 25. 

Trilob. conicophthalmus, Boeek. Gsea Nonregica, i, 4, 1838. 
Phacops — Emmrieh. Dissert, 21, 1845. 

Calymene Odini, Eiehwald. Sil. Syst. Esthland. 

— — De FemeuiL Geol. Russia, t. xxvii, fig. 8. 
Phacops sclerops, Burmeisier. Org. Trilob., ed. 2, tab. iv, fig. 5, 1846. 

— CONOPHTHALMUS. Ibid., p. 91. 

— FXLiNUs, Salter (MS.). Ibid., Appendix of Species, p. 125. 

— CONOPHTHALMUS, Jngelin, Palseont. Soecics, t. vii, figs. 5, 6, 1852. 

— — Salter, Decades Geol. Survey, Vii, Art. 1, p. 7 (exclude other 

synonyms than those above), 1853. 
Chasmops Obini, WCoy. Synopsis Woodw. Mus., t. i o, figs. 22, 23, 1851. 

P. {Chamiops) ovatus^ capife valde transversa ^ quam hngo fere ter latiore^ ffrantdoso 

convewo [caudd brevi, 8 — 9 cosiatd]. Glabella convexa^ antice valde dilatata, loho 

frofitali mammo iriangvlatOy ocidum parvum imminente, lobis lateralihus supreniis magnis 

rotundatO'trigoniSy mediants obsoletts^ basalibus linearibm^ cervicali lato. Gena convecca 

fere ffibba, marginata, angulis in comua brevia extensis, oculo brevi, lined faciali impressd. 

Cauda [associata'] lata, punctata, vix marginata, axi conico 9 — 10 annulato; costis 

lateralibus 8 arcuatis, duplicatis. 

The head of this species differs at a glance from the one above described, in being so 
much more transverse, only half as long as it is broad, and rather semicircular than 
semilunar. Though fig. 25 (copied from liiy own original figure in the 'Cambridge 
Synopsis ') is not quite perfect — ^it is only the internal cast — there is enough to show that 
it agrees better with Angelin's P. conophthalmus than the other species ; and the tail 

* Angeliu*s figure has 19 axal, and 18 side ribs. 
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figured with it in the same work, will agree pretty well with Burmeister's figure of P. 
canophthalmuSy in his later and improved edition ;* much better than with Angelin's 
figure, which surely represents the tail as too pointed^ and he describes it with twelve lateral 
ribs to the tail. We are still at sea about this species, but must accept Angelin's figure 
as the type, as he has access to all the described Swedish species. I only describe 
our own, and believe it will by and by constitute a new species. 

' The head is transverse, semicircular but obtuse in front, and more than twice 
as wide as long; very convex; granular, not tubercular; and with the wide glabella 
occupying much more than one third of the head. It is nearly a right-angled triangle, 
with the comers rounded oflF. The forehead-lobe is widely transverse, and considerably 
overhangs the eyes. The upper lateral lobes are large, but not expanded forwards, only 
behind, and rounded-trigonal; their transverse diameter fully equal to, if not greater 
than the fore and aft measurement. The mid-lobes are quite obsolete, and the basal one 
transverse-linear, and smaller than the neck-lobe. The cheeks are equilateral triangles, 
very convex, and bear centrally the small eye, which is subtended by a much deeper 
furrow than in P. macroura. The neck- furrow is strong, and continuous with the marginal 
furrow, but the margin is in no part very broad. Head-angles short-spinous. 

The tail (which occurs in the same locality, and probably belongs to the same) is 
transverse, " its length nine lines, against a breadth of fourteen lines ; the axis convex, of 
ten segments, and about two thirds the width of the side-lobes in front; abruptly 
narrowed after the fifth segment. There are about eight lateral segments" (M'Coy). 
The ribs are much arched, and reach quite to the margin ; strongly interlined throughout. 
The surface of the tail is strongly punctate. 

This obtuse, short caudal portion is very like that figured by Burmeister in the Ray 
edition of his work. It is more Uke the tail-piece of a large Calymene than a Phacops. Not 
having access to the Cambridge specimens at present, I had thought of leaving this and 
some other doubtful species for a supplement, but prefer to present it, with other frag- 
ments, in our Plate VI, and so complete what we at present know of this obscure 
species. Collectors will do well to pay special attention to this fossil, as it is a charac- 
teristic northern form. 

Locality. — Cabadoc slates of Llansaintffraid, Glyn Ceiriog, south of Llangollen, 
North Wales. Also at Acton Scott, in Shropshire (Mr. H. W. Edgell). 

I omit other localities, but one or the other of the above two species occur throughout 
North Wales, at Llanfyllin, Llanwddyn, and Meifod, Montgomeryshire; Pwllheli and 
Bettws-y-coed, Caernarvonshire. In South Wales, at Llandeilo. In Westmoreland, at 
Coniston, Troutbeck, and Bother Bridge. In Clare and Kildare, Ireland. 



* Ray edition, 1846. He describes the tail as baring nine lateral ribs— the number present in a 
specimen from Christiania in the Mas. Pract. Geology. 
6 



42 SILURIAN TRILOBITES. 

P. (Chasmops) amphora, Salter. PL IV, fig. 16. 

PfiAGOPS (Dalmania) amphora, Salter. Decade Geol. Sunrey, yii. Art. 1, p. 12. 1853. 

P. {CAasmqps) caudd magna hiundali ehngatd^ conveanssimdy fere seniicylindricd* 
8ulcis axalibti8 fere obsoletis. Axis latm nee eminens, marginem angustum injtexum Aaud 
atiingens, in annulos 16 mibplanos divisus, apice obtuso. Latera valde curvata deflexa^ 
costis 14 — 1 5 planis, sulcis acutis separantibus, cosid qmque lined mediand lavi elevatd 
sub coriice tenui impressd ■; apice obtuso {emarginato F) . 

This species must be closely allied to the preceding. It differs only in proportions, but 
markedly so, being greatly more convex in the only portion we know — the tail ; it is 
almost semicylindrical in shape, and the axis much less distinct from the sides than in P. 
macroura. It is also, but somewhat more remotely, allied to P. truncato-caudafus. 

The large tail, which must have been fully two inches long, is but a little more than this 
in breadth. It is more than half a cylinder, the curvature being remarkably regular and 
even, the axis scarcely projecting beyond the general convexity, and scarcely divided from 
the sides by any depth of axal furrow. The axis is broadly conical, and below rounded 
off towards its apex ; it reaches fully five-sixths the whole length of the tail ; and is made 
up of sixteen rather flat rings. The four or five front ones show a false articular surface, 
distinctly ; the real articular surface is very large and distinct. 

The side-lobes are in reality half as wide again as the axis, but on a front view do not 
appear so, owing to the great convexity ; the surface is curved steeply down, and is scored 
by fifteen deep sharp furrows, separating sixteen prominent fiat ribs, much wider than the 
furrows. Each rib has an interrupted chain-like dividing line down its middle. The same 
occurs, somewhat exaggerated, beneath the crust, on the cast. But the perforations here 
are so arranged as to leave a crest-like ridge. The dividing lines extend nearly to the end 
of the ribs, which cease rather suddenly near the steep, almost vertical or infiexed, marginal 
rim. 

The shell or crust of this species is remarkably thin. Except some species of Homalo- 
notus, I do not know any kind of trilobite which has so cylindrical a form. 

Locality. Caradoc limestone of Grug, N. of Llandeilo, Carmarthenshire. Collected 
and presented to the Mus. Pract. Geology, by Mr. Williams, of Llandeilo. 

P. (Chasmops) truncato-caudatus, Portlock. PL IV, figs. 13 — 15. 

Phaoofs tbumcato-caudatus, Portlock. Oeol. Rep. Tyrone, 1. c, pi. ii, figs. 1—4, 

1843; Paradoarides Bucephali, ibid, (labmin only), 
pi. i, fig. 8. 

— — Salter. In Morris^ Catal., 2d ed., 1854. 

— — (Dalmania) Id. Decade II, Geol. Survey, Art. 1, p. 

7> 1849 ; (ezclade the synonyms of D. ajfinie, for 
which see P. macroura). 
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P. {Chamnops) , gramdatuB^ capite anticc truncatOy oculis mawmis subdepressis, pleuris 
obtmiSyfulcro ab axe valde remoto. Cauda awe IS-annulato angmto^ costia iateralibus 
14 — 16, apice emarginato. 

An obtusely ovate form, strongly truncate in front, and obtusely pointed behind. The 
head widely transverse, fully two and a half times as wide as long, and with the glabella so 
expanded along the front as to occupy more than half the width of the head, and over- 
hang the middle of the large eyes. Thence the glabella abruptly narrows to half this 
width, sloping inwards to the base of the middle lobe ; but from this point it is again parallel- 
sided to the base (in P. macroura the shape is triangular, here it is turbinate). 

The upper glabella-lobes are quite overhung by the frontal lobe, and are not greatly 
larger than the succeeding lobes. They are right-angled triangles, with the obtuse right 
angle outwards, not inwards as in the preceding species. The space between them is fully 
equal to the width of the lobes themselves ; their length is two thirds that of the great eye. 
The middle lobes are rather smaller, narrower, and somewhat linear, but tumid at the 
sides — (and not overhung and rendered obsolete as in P. macroura). The basal lobes are 
still narrower, more Unear, and less tumid ; the neck*lobe of the same shape as the basal 
lobes. The whole glabella, as well as the cheeks, and all the rest of the head is thickly 
covered with large granulose tubercles. 

The cheeks are not large, and are chiefly occupied by the semilunar eyes, which reach 
from the front furrows nearly to the neck-furrow. They are much curved, the eye-lobe 
strongly margined, with an angular fold along the middle. Cheek-spines large. 

Axis of the body-rings gradually widening behind ; rather convex, especially along the 
middle part, which is wholly covered with granules. The sides of the axis are nodose on 
every joint. The axal furrows strong, the pleiuae not very much wider than the axis, flat 
as far as the remote fulcrum, which is fully two thirds out. Pleural groove deep, very 
oblique, and leaving a strong node on the proximal or inner end of the pleura, against 
the axis. This is a conspicuous character. Tubercles, larger and smaller ones, are visible 
over the whole surface. Tail broadly half-ovate, convex, but regularly so, except the con- 
cave narrow margin. The axis not very prominent nor strongly separated from the sides^ 
tapering, narrow, with straight sides, composed of eighteen rings nodular (as the axis of 
the body, but on a smaller scale). Sides of tail depressed, with fourteen or sixteen 
flattened radiating ribs, with a somewhat sigmoid curve ; the ribs separated by sharp 
furrows which run almost to the margin. The ribs are granular throughout ; there is an 
imperfect double row of granules on each flattened rib — the space between the rows 
representing the interlining furrow, which is not present in this species. 

The apex of the tail is, as in most of the allied forms, emarginate and a little raised ; 
a ridge runs to it from the angular termination of the axis, as in kindred species. 

The labrum or epistoma, flg. 15, has the wide arched base characteristic of the sub- 
genus. It is gently convex and somewhat angular in form (but subparallel at the base) 
with a shallow notch for the ascending process. The concentric pair of furrows are deep ; 
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the outer pair continuous as a marginal furrow, the inner very oblique. The apex is 
angular, but blunt. 

Localities. Caradoc of Desertcreat, &c., Tyrone. (Mus. Pract. Geology). 

Phacops (Chasmops) Bailyi, n. sp. PI. VII, figs. 21 — 24. 

P. [Chasmops) satis magnus^ capitesubangulalo;glaheUddilatatd^ lohis omnibus distinctis; 
cauddque [associatd) rotundatd multiannulatd. Glabella longa elevata tuberculosa lobo 
antico rhmnboideo transversOy lobis lateraJibus inaqualibus, supremo magno rotundato trigono, 
secundo patdlum abbreviato^ basalt majori, cervicali expanso. Oculi elevati, Cauda semi- 
ovaliSy apice rotundato obtuso ; axe longo conico 10 — W-anntdato ; costis lateraJibus 11 
planis, arcuatiSy lineisque intermediis distinctis ad apicem una cum primariis connatis. 

It is scarcely doubtful that this is a CAasniops rather than OdontocAile. It certainly has 
many affinities with P. truncato-caudatus, to which Mr. Baily referred it in the Irish col- 
lection. He has judiciously preserved every fragment, and in this way we have been 
enabled to reconstruct the species.* 

The head is rather elongate, the glabella somewhat depressed and widely clavate, broad 
above the wide forehead, and actually overhanging the eye, and narrowed behind ; all the 
lobes distinct and somewhat radiated. The forehead-lobe is transverse and rhomboidal, 
separated by an arched furrow from the rounded, triangular, upper lateral lobe, and this 
by an oblique downward furrow from the much smaller mid-lobe, which is triangular in 
the reverse direction. The basal lobes are large, and tumid at the sides ; the cervical lobe 
is wide. The eyes prominent, and placed rather forward, on a somewhat sharply elevated 
cheek. The margin of the cheek narrow, and not strongly defined. The facial suture 
runs in a broad ogive some distance within the front margin, which is slightly angulated. 

Of the tail we have one external and three interior casts, which show it to have been a 
large semioval plate, broader than long, but rather abruptly narrowed behind, and with a 
rounded obtuse end. The axis is narrow and conical (but broader than in P. truncato-cau- 
datus), reaches five-sixths the length of the tail, and has ten or eleven rings at least. The 
axal furrows are deep, and the sides are convex, and scored by eleven narrow sharp furrows ; 
the ribs between which are flat and interlined all along, much in the same way as in P. 
macroura. The upper ribs are duplicated very strongly. The margin is very narrow. 

It is very like P. macrouraj above figured, and differs from P. truncato-caudatus, 
fig. 13, both in the shape and proportions of the glabella-lobes, and in the much narrower 
segments of the tail, and it does not need comparison with other British species. 

Locality. — Cabadoc slatks of Tramore, Co. Waterford. (Mus. Irish Industry, Nos. 
B 647, 650, 652.) 

* Many species are lost from want of care in the collocation of fragments of specimens. Very often, 
indeed, in slate-rocks, the species must be truly reconstructed from the disjecta membra, and with 
judgment this may generally be safely done. 
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Section. — Odontochile. 

If there were some doubts of the limits of the subgenus Chasmops, there can be none 
at all of the general character of that which Emmrich called Dalmania, and which name was 
rightly changed to Odontochile by Corda, Dalmania having been in previous employ. 

Large expanded forms, with the glabella wider in front, and with the lobes nearly equal 
or only gradually increasing forwards ; a depressed habit, and a caudal shield composed of 
many segments (technically more than eleven), give a combination of characters easily 
enough recognisable among the large Trilobites, which chiefly occur in Upper Silurian 
rocks ; a few began in the Lower Silurian, a few extend into the Devonian ; but the bulk 
of the subgenus are to be found in Wenlock and Ludlow rocks, and the genus is world- 
wide. 

We have in this section the largest and most conspicuous of the Phacopida. And 
while the section Acaste is chiefly Lower Silurian, and Chasfnops wholly so, — the large 
flattened species which form this group, with their numerous tail-segments, are almost all 
Upper Silurian. They commence, so far as I know, in the May Hill Sandstone. The most 
renowned of them all is the P. caudatua, and it is at the same time the most typical. 

I commence with those species in which the caudal portion is least extravagantly 
developed: — 



PflACOPS (Odontochile) obtusicaudatus, Salter. PI. I, figs. 42 — 45. 

Phacops obtusicaudatus, Salter, in Sedgwick and McCoy's Synopsis Foss. of the 

Woodw. Mus., pi. i G, figs. 15, 16. 
— — Id. Mem. Geol. Surfey, Dec. II, pi. i, p, 7, note. 

P. (Odont.) uncialis, capite elongato semielliptico tuberculato ; caudd brevi. Glabella 
lonyUy lobo antico magno rotundato^ lateralibus subaquis, radiatis, sulcis longis prqfundis. 
Oculi ehngatii antici. Gena angmta scrobictdatoiy spinia modicis. Cauda trigona, apice 
angulato^ axe rotundato longo 12-annulato; lateribus recti-sulcatis, sulcis 10, omnibus dupli- 
catis; margine angustissimo. 

This is known only in one locality ; but it is a common fossil there, and is accom- 
panied by but very few other fossils. It is a gregarious species, occurring in crowds upon 
the faces of the '' bated '' or cleaved rock in Coldwell quarry, Westmoreland. 

The head is half elliptical, frequently an inch and a half long, the width then being 
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about two inches; the general form that of a pointed arch; the glabella narrowed.long-oblong, 
not much broader in front than behind, the forehead-lobe as long as the rest of the glabella 
(including the prominent neck-segment), and almost round. The side-lobes are very strong, 
and divided by deep, radiating furrows, deepest and strongest inwards, and reaching far 
towards the centre. The upper lobe trigonal, not greatly larger than the mid-lobes ; the 
basal lobe narrow, almost linear externally (and clavate in the cast). The whole glabella 
covered by coarse tubercles and fine granules intermixed. 

The eyes are large, reniform, elongate, compressed laterally instead of longitudinally, and 
placed in advance of the centre of the cheek, half their own length from the neck-furrow, 
and touching the glabella in front. The cheeks curve steeply down, are scrobiculate, not 
tubercular, margined nearly all round by the narrow furrow, and provided with head-spines 
half as long as the glabella. 

The facial suture curves largely forward outside the eye, and cuts the margin about 
half-way up the cheek. 

We have no body-rings. The tail is broadly triangular, pointed below, but not pro- 
duced into any mucro, and with a very narrow equal margin. The conical and very 
convex axis nearly reaches the tip, annulated all the way down, and has about twelve sharp 
rings. The sides are strongly radiated ; nine or ten strongly duplicated ribs running on 
each side to the narrow margin. The intermediate furrows are straight at their origin 
and terminations, and at the latter point they are so deep as to make the margin 
pretty strongly undulate. 

Locality, — Caradoc slate of Coldwell, Westmoreland ; in beds over the Coniston 
limestone. [Brit. Mus. Mus. P. Geology. Woodwardian Museum, &c.] 



Phacops (Odontochile) muceonatos, Brongn,? PI. IV, figs. 11, 12. 

[Entomolithus, LiwMBM, Iter Vestrogoth. p. 88, cum fig. 1747- 

Entomosteacites gaudatus, Wahlenberg. Nova Acta Reg. Soc. Upsal, torn. Tiii, 

p. 28, t. ii, fig. 3, 1821. 
AsAPHUS MUCEONATUS, Brong, Crust., p. 24, t. iii, fig. 9, 1822. 

— — Dalman. Palaeadae, p. 236, t. ii. fig. 3, a, b, 1826. 

— — Hinnger, Letbsea Suecica, p. 13, 1837. 
Phacops — Emmrich, Dissert. (1839) ; Neues Jahrbuch, 1845. 

— — Angelin, Palseont. Suecica, tab. viii, fig. 1, 2, 1852.] 

— — Salter. Decade VII, Art. 1, p. 12, 1853. 

P. triuncialis et supra. Glabella convewa, antice parum dUatata, utrinque lobis tribus 
subaqualibua transversis, sulcis lonffis satisque profandis sese separatis. Cauda triangularis 
acuta ; axe convewo limbo piano haud eequali, in annulos 9 et appe?idicem diviso [appen- 
dice in apicem cauda brevimucronatum percurrente .^ ; lateribus costis 8 planis, sulcis 7 
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an^uatis aculis valde curvatis et cum lot Unets iniermediia pro/undiorihm ad apices con/usia ; 
marfftne aiiffusio aubundulato. 

From the number of authors who have described the Swedish species, it must be a 
common one, and yet there is no good figure extant. Angelin's, the latest, is worse than 
Dalman's, which appears to be the best, for Wahlenberg's figure is so very unlike the fossil 
that, were it not for his description and statement of locality, it would be impossible to 
recognise it. Brongniart has only copied Wahlenberg, who appears to have been chiefly 
attentive to the course of the facial suture, and allowed bis artist to take bis own course. 

To make evident the distinctions between our British fossil (which is certainly very 
nearly allied to the Scandinavian one), and the true P. tnu~ 
cronatiu, I subjoin a figure from one of Sir R. I. Murchi- ''°" "^' 

son's specimens. 

It will be seen readily that the head we here figure 
has less regular and equal lobes than the British one, and 
this is a character of high importance in the family. And 
the tail, while it has a great resemblance, has not the 
strongly curved and deeply impressed ends to the side fur- 
rows, which give so conspicuous a character to our fossil. I 
am justified, therefore, in placing a ? against the same: 
indeed, had it not been already referred in the Decades 
to P. mucronatus, I would have preferred keeping it dis- 
tinct under the name P. appcTidiculatus. For the present I 
leave it in doubt. 

Deacripiion. Our specimen of the head only shows a broad glabella with three equal 
pairs of lobes, which are divided by nearly straight somewhat radiating furrows : the two 
lower pair of lobes are linear and direct ; the upper somewhat clavate, but not triangular, 
and separated by a slightly sinuous furrow from the wide transverse forehead-lobe. All 
the lobes are tumid;, and a convex median ridge, of equal breadth throughout, divides the 
lobes of one side from those of the other. A deep central pit in the cast occurs upon the 
forehead-lobe, as in many species. 

Of the triangular tail we have more complete evidence, though even of this only a 
fragment. 

The axis is broad and convex, of nine strong rings, and a terminal portion or appendix, 
of which we do not know the length. While the axis is convex, the sides are very flat, 
have the forward edge strongly curved, and are deeply grooved by seven arched duplicated 
furrows. The backward curve of these near the mai^in is considerable, and the secondary 
furrows are as strong or stronger than the primary, and coalesce with them at the tips in 
deep grooves, so. as to undulate the very narrow margin considerably. 

* •' Loe. Nat. la stratis argillacew E, Vestrogotliiw, in montiboB AUeberg et Mowberg, tlibique." 
ADgelin, 'PnlseoDt. Suecica,' put I, 1852. 



Siredith )peeiinen of P- mMrona/w. 
Loiter Silnriui; Allebcrg UouDtain, 
Veitrogothik.* 
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Locality. — Caeadoc slates of Pen-y-Rhiw, west of Bala, over the volcanic ash-bed. 
(Mus. Pract. Geology, figs. 11, 12.) The other locality given in the Decade above quoted is 
erroneous; the specimen referred to is a species of Ogygiay which will be figured 
further on. 



Phacops (Odontochilb) IMBRICATULUS, Angeltu ? PL IV, fig, 10. 

[Phacops ihbricatulus, Angelin, Palaeont. Saec. t. vii, fig. 5, 1852. P] 

This I do not wish yet to name. It is a new British species, but scarcely perfect 
enough to assure me it is not the same as one of Green's published casts. 

The pygidium is seven-eighths of an inch long, excluding any mucro it may have possessed, 
and the width about one and a half inch. It is rather flat, the centre raised in a low pyramidal 
form, and the sides sloping outwards and gently curved down near the very narrow, regular, 
smooth margin. We have two specimens, in both of which the axis is not one fourth the 
entire width at tip ; it is regularly conical to within a very short distance from the margin, 
annulated by about twelve or thirteen flattened rings, and has an appendice beyond, as far 
as the prominent tip ; the rings of the axis are angulated forwards. The axal furrows slight 
but distinct, the pleural furrows on the side-lobes widely patent, and nearly straight, 
except a slight angular backward bend near their abrupt ends. There are ten lateral ribs, 
all strongly duplicate to their very tips; the intermediate furrows not keeping quite 
separate, but combined at the ends, and nearly as strong as the principal ones. This strong 
duplication gives a very striking character. The incurved margin is regular and nari-ow 
all the way round. 

It is very like P. mucronatna from Sweden ; but perfect specimens of that species (see 
woodcut, supra p. 47) show that species to have had a narrower tail with wider margin, 
and the head is flattened, with arched lower glabella-lobes. It must be distinct. But 
the P. imbricatulus, on the other hand, is quite like ours ; it has ten dichotomous side- ribs, 
and a very distinct margin. The axis has ten distinct, and five or six terminal joints. 
The tail is mucronate. Altogether it is very like our species. 

Locality, — May Hill Sandstone (Upper Llandovery), of Nash Scar, Presteign, 
collected by Mr. J. E. Davis, of the Middle Temple. (Mus. Pract. Geology.) 
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Ph. (Odontochile) caudatcs, Brunnich. PI. Ill, figs. 4—18, and PI. IV, figs 1—5, 

including varieties. 

• 

Trilobds caudatus, Brunnich. Kjobenh. Sellsk. Skrifter, Nye Samml., vol. i, p. 392, 

1781. 

— — Schlothetm, Nacbtrage, 35, 11, 1823. 

AsAPHUs — Brongniart, Crust. Foss., t. ii, fig. 4 (not iii, fig. 9), 1822. 

— — Dalman, Palseadee, t. ii, fig. 4, 1826. 

— — Green. Monogr. Tril. N. Amer., caat 17, 1832. 

— — Buckland. Bridgw. Treat., pi. xl?, figs. 9— 11, 1836. 

— — Murckison, Sil. System, pi. vii, fig. 8 a ; and A, tuberculatO' 

caudatus, ibid., fig. 8 6, 1837. 

— — Milne-Edwards. Crast., vol. iii, p. 308 ; and A. tuberculato- 

caudatus, 1840. 

— MTOPB, E&niff. Icones Sectiles Foss., fig. 53, 1825 (oar P). Ill, ^$. 13, is 

from the original specimen in the British Mnseam). 
Phacofs caudatus, Emmerich. Dissert., 1839. 

— — Gold/uss. Neues Jahrb., 1843. 

— — Burmeister. Org. Tril., 2nd edit., t. iv, fig. 9, 1846. 

• — — Salter. Decade ii, Geol. Surv., 1849 (exclude syn. P. Ion- 

ffioaudatus), pi. i, figs. 1 — 12, and fig. 15. 
Dalhania caudata, Emmerich, Neues Jahrbuch, 1845. 

— — Salter. Memoirs Geol. Sur?., vol. ii, pt. 1, 1848. 
Odontochile caudata, M'Cay. Synopsis Pal. Foss. Woodw. Mus., p. 160, 1851 ; 

PI. Ill, figs. 4— 17. 
Var. a, vuLGABis. Most of the abore synonyms, PI. Ill, figs. 4 — 17. 
Var. /3, tubebculato-caudatus, Murchison. PI. IV, fig. 1. 
Var. y, nexilts, Salter. PI. IV. figs. 3 — 5. 
Var. b, aculbatus, Salter. PI. Ill, fig. 18. 

P. ( Odontochile) magnus, 3—4'polHcaris ; ovatu8, sub-conveofus, capite anyusto^ fronte 
plu8 minusve angtdato. Ocidi magni^ pyramidati. . Pleura sulcata {fulcro ad dimidium 
posito) posttca recurva. Cauda apice brevi-mucronatOj awi 11 — 12'annulato; costis 
lateralibus 7, rarius 6, arcuatis, duplicatist ad marginem lavem abrupte terminatis, 
recurvis. 

Four of the varieties are here figured^ and I have no doubt there are others. Those 
selected illustrate the very close connection that exists between this fossil and the so- 
called species P. longicaudatus. 

In the Decade of the Survey above quoted I ventured to unite these two species, and 
have still little doubt that the series of figures here given will convince naturalists that all 
are derived from one stock. But it will not be so ea.sy to convince paleontologists ; and 
7 
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as there really are definite characters on which we can rely, it is thought best to follow 
the general practice, and describe them separately. 

The cabinets of Dr. Grindrod, of Malvern, Mr. E. HoUier, Mr. Tennant, Mr. Mushen, 
and the British Museum, have furnished the chief materials. 

Description. — Four or five inches long; ovate ; length as to width varying from 10 to 
6, to 8| to 6 ; gently convex ; the thorax longer than either head or tail ; the latter about 
equal to the head, excluding the produced mucro ; axis of the body much more than half 
the width of the sides. 

Head semicircular, exclusive of the slightly produced front or the long stout posterior 
horns, which are broad at the base and reach the seventh or eighth thoracic ring. Glabella 
coarsely tubercular, widened above, more than one third the width of head ; the forehead- 
lobe a transverse rhomb, separated from the upper side-lobes by deep, broad, oblique 
furrows, which nearly meet ; the lateral lobes and neck-lobe all nearly equal in width, and 
together equalling the forehead-lobe ; the first and second lobes run straight across, and leave 
but a narrow ridge down the middle ; strong axal furrows separate the glabella from the 
triangular cheeks, on the surface of which the large pyramidal eyes occupy a variable ex- 
tent ; a lunate depression surrounds their outer edge, and this is sometimes extended 
over more than half the width of the cheek, sometimes barely half, giving a considerable 
difference in appearance. The length of the eye, which is sharply curved, is uniformly 
from the first basal furrow to the middle of the upper one ; eyelid with a deep concentric 
groove ; lentiferous surface considerably broader forwards ; lenses about 240, 8 or 10 in 
a vertical row. In several perfectly preserved specimens the cornea is present, and it is 
distinctly convex over each lens, ithe intermediate surface being ornamented with tubercles 
and granules, so as to leave no doubt of its being the true exterior ; it is, too, continuous 
with the other portions of the preserved shell. The cornea does not rise, as in some other 
species, into elevated ridges between the lenses, but is flat in some specimens, in others 
it sinks down between them. Occasionally a lens (or two) is undeveloped and very small, 
among other perfect ones. The facial suture exactly circumscribes the glabella in front, 
falls perpendicularly to the eye, and arches outwards and upwards from its lower angle to 
the outer margin of the head, on the lower face of which it extends along the margin further 
back than on the upper surface (PL IV, fig. 4). The cheek-pieces are united in one (as 
in all the genus) across the front, and there is no extra piece (or rostral shield) inserted 
between them above the labrum. 

The latter is parabolic, obtusely pointed, the sides a little waved, and the base of 
attachment extended ; a transverse furrow within the lip is connected with a marginal 
longitudinal one on each side ; a pair of lateral strong indentations indicate a second furrow 
above. 

Round the head a strong furrow separates a broad margin, but ceases at the base of the 
spines, and there nearly meets the equally strong neck-furrow, which is arched down at 
its end. The margin in front of the head is more or less produced into an obtuse point. 
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Thorax with the central lobe not separated by any strong furrow from the pleurae, 
which in English specimens are half as wide again as the axis ; the axis is a little fusi- 
form, not broader than the base of the glabella, and either has the rings smooth, tubercled 
at their outer edges, or with two tubercles on the central prominent part. All these varia- 
tions occur on the same thorax. The front pleurae are flat for the first half, then gently 
curved down, and a little backwards, at the fulcrum ; they are divided by a moderately 
strong curved furrow for most of the length, and their edge sharpened anteriorly (the flat 
surface not crossing the furrow, as in Acaste), for rolling or bending. The extremities are 
truncate, and pointed at the hinder angle ; posterior pleurae with the fulcrum at less than 
half, much more curved back and strongly pointed, overlapping the upper comers of the 
tail. Whole surface of thorax finely granular. 

Tail with the sides meeting below at nearly a right angle, and produced more or less 
to a sharp point beyond this ; axis not much raised, and gently tapering, ending a little 
abruptly at some distance from the point ; it has eleven or twelve ribs, which are occasion- 
ally tubercular, like the thorax, sometimes much so ; the sides have six, seven, or some- 
times eight narrow ribs, strongly arched down at their ends, where they abut suddenly on 
the smooth margin ; each is sharply defined behind, and duplicated on its forward edge 
by a fine rib along its whole length. The number of ribs appears to be as great in 
the young trilobites as in the adult form. 

The above description, extracted from the Decade, will serve for the general account 
of the species. I distinguish the following varieties more particularly. 

VaR. a, VULGARIS. PI. Ill, figS. 4 — 17. 

Ibrm narrow-ovate. Head broad, rounded, or slightly angulated only in front Glabella 
as broad as (he cheeks. Tail truly triangular, simply pointed, scarcely at all acuminate. 

There is no essential difference becween any of the specimens of this common variety. 
AH have the rounded or arched front margin (not at all produced) to the head ; the 
glabella at its widest part much more than one third the whole width of the head. The 
length of the head as near as possible half the width of the same ; the axis broad ; the tail 
shorter than the width, and simply pointed, with a very short mucro, or none at alL 

They vary a little among themselves in the following particulars. Some have the 

glabella more strongly marked out, and more decidedly narrowed behind. Some have 

.the glabella-furrows a little deeper. The eyes are larger in some (as in the varieties of 

P. Louminyia^ before described), and more prominent ; but I have elsewhere referred these 

differences to sex. The male had probably more prominent eyes. 

Some specimens have the characteristic tubercles on the sides of the axis, and the 
central ones on the tail much stronger than others. We have figured these tubercular 
varieties in PL III, figs. 15 — 17. As these seem to be chiefly characteristic in the young 
state, and are much more obscure in the full-grown animal, I will here notice them par* 
ticularly as they occur in the young and older states. 
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Youn^ apecimena. PI. Ill, fig. 15; PI- IV, fig. 2 (see also Decade 2. Geol. 
Surv., pi. i, fig. 7). 

These difler in several particulars from the adult. The head-spines are smaller iu 
proportion, and the head-margin very uarrow. The tail, too, is much smaller proportionally, 
and more pointed, even mucronate, the mucro being in some cases nearly as long as the 
tail.* The sides of the tail have fewer ribs, and the axis is not so strongly marked out as 
in the adult. 

In the very neat and characteristic young specimen, PI. Ill, fig. 15, while the general 
character of var. a is preserved, it is in some respects like the var. y, hereafter described. 

Sur/ace-ornamenla and Tubercles. — The tubercles of the surface are larger in propor- 
tion in the young specimens. On the axis they are particularly strong. In one of Mr, 
Mushen's specimens (supposed to be a distinct species by De Koninck, and called by him 
P. Mushenianui, MS.), the second, fifth, and eighth thorax-rings are ornamented by a pair of 
tubercles, the fourth and seventh rings of the tail-axis, and the first and fourth lateral ribs. 
Our figured specimen (PI. Ill, fig. 15) has the same ornaments, but they are too small to 
be shown in the figure. This central double row of tubercles is very conspicuous, and 
must surely have some special meaning. On all the young specimens a distinct central 
space is marked out by these pairs. On all, the forehead-lobe of the glabella has one 
pair wide apart and one pair more approximate. Each of the hinder lobes of the glabella 
has a pair (in one of Mr. Mushen's fossils even the front head-margin has a pair). 

Then, as before stated, the second, fifth, and eighth thorax-rings show thera — the fourth, 
seventh, eighth, and twelfth of the tail, &c. And so we get a median line of double 
PiGB. 11, 12. tubercles, which are only more conspicuous in the 

Symmetrical aitanecnu glandt in the eruit of young because in these the tubercles of the general 
P. caudatus. ornamented surface are not so large ; and con- 

sequently these, which do not much increase in 
size as the animal grows, lose their importance, so 
far as the exterior is concerned.f 

But that these tubercles are of real significance 
in the structure of the animal is evident enough, if 
we examine the fine interior cast figured in PI. Ill, . 
fig. 12. I have reproduced this specimen in the 

11. iDUrior cut from Ledbury. woodcut (fig. 1 1), and also the extcHor of the tuber- 

12. Eiterior of MilTcrn tpedmen. Both in Mm. ^ n i - i - i 

Pi«ot. GeoiogT. ^"'^'' vanety (ng. 12). which is the same specimen 

• Thi« character is iu ordinary caiea eventually lost, the mucro not growing in proportion to the 
rest ; but occaaionally it ia preaerved, aa in var. i, aeuUatua (PI. Ill, fig. 18). 

t M. Barrande baa apedally noted the snme fact, with regard to the Sao hirauta of the fiohemian 
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as that given in PL III, fig. 17. It is from Malvern, as is also fig. 16, with the same 
prominent ornament. 

Here, in this full-grown and very large specimen, it is shown that not only are the 
tubercles more than superficial ornaments, for they are distinctly marked out by shallow 
oval pits within the crust, but that they are actually far more numerous within, a 
pair occurring in fig. 11 on every joint of the axis. It will be observed that they occur in 
the adult in precisely the same relative position as in the young, viz., externally at intervals 
on the axis, and on the second, third, fifth, sixth, and seventh lateral ribs, or. rather on the 
intermediate duplicating furrows of these ribs. 

Their position on the side ribs is remarkable. The first pair a, occur on the second rib 
about half way out ; the next pair closer in to the axis. In like manner those on the fifth 
segment b, are far out, and those on the two succeeding ribs gradually close in. This 
regularity of position should be taken into account, as it indicates that there is some 
structural importance in them.* 

Var. /3, TUBERCULATO-CAUDATUS. PI. IV, fig. I. 

Phacops tubercolato-caudatus. MurckUon, Sil. System, pi. vii, ^g, 8 6, 1837. 
— CAUDATUS. Siluria, 2Dd ed., pi. z?iii, ^g. 1, 1839. 

Form broad-ovate. Head decidedly angulated in front. Glabella not so wide as the 
cheeks. Tail triangular, pointed, and a little produced. 

Comparing this with the ordinary variety, we find that the principal differences reside 
in the generally broader form, the length being to the breadth about as 6 to 4, or rather 
longer. This excludes the extreme mucro, which is broken off in our largest specimen. 

Besides this, the margin of the head is broader, and more sharply distinguished from 
the head by a deep marginal furrow. The glabella is somewhat narrower and shorter, 
with few large tubercles. The eyes quite as large and conspicuous as in the larger-eyed 
forms of the ordinary variety, and which I suppose to be the male ( cJ ), and the front is 
more angular; it is produced, but riot nearly to the extent of the anterior mucro in 
the next species, P. longicaudatu%. 

The thorax has remarkably large tubercles on the axis, and a central pair on the second 
ring, and the pleurae on this specimen are tumid at their origin. 

The axis of the tail is short and rather flat, and the side lobes have seven or eight very 
prominent ribs ; on the fourth, fifth, and sixth of which the remarkable gland-like tubercles 
show strongly. The upper one on the first rib is not so prominent. The tail is strongly 
margined, and the mucro (broken off) must from its shape have been short and rather 
suddenly acuminate. 

* They are occaflionally even more Dumerous than here indicated, occurring aa tubercles on aeyeral of 
the lateral segments of the body-rings, as well as on those of the tail (specimen in Mr. Edgell's collection), 
see also PI. Ill, fig. 23. 
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These are all tbe characters that appear to rae worthy of note in this fine variety. I 
think the large specimen figured by Murchison must belong to it ; the tubercles are 
arranged in the same fashion. But, the front being broken off, it is not quite certain. 
Xor do I know where to find that specimen. 

Locditt/. — ^Wenlock Limkstone, Dudley ? (Murchison) ; Lower Lddlow, Ledbury 
Tunnel (Dr. Grindrod's cabinet); Dudley Tunnel (Mr. Edgell'a collection). 

Var. y, NESiLis. PI. rV, figs. 3 — 6. 

P. CA0DAID8, Salter, Decade Qeol. Suit., i^ pi. i, figs. 10, 11, only. 

Porm broad-ovate. Length to width as eight and a half to six. Head arched, 
obtusely pointed in front, and more than twice as wide as long. Glabella very narrow, 
not nearly one third the width of the bead. Tail broad-acuminate, not produced, its axis 
very narrow. 

This neat variety was figured in Decade 3 of the Geol. Survey, but does not seem to 
have been specially noticed by any author. It is not very common, except at one locality, 
where it is in profusion. At Vinnal Hill, Ludlow, the fine mudstones of the Lower Ludlow 
Rock are full of this trilobite. 

It is remarkable for the narrow axis to the bead, a good deal resembling in this par- 
_ ticular tbe next species, but differing entirely in the ex- 

tremely short general form, which is rounder than even .the 
common variety, and with scarcely an angular, much less 
a mucronate, front. The forebead>lobe is large in pro- 
portion to the others ; the upper lateral lobe not much 
larger than tbe rest; and the tail, abruptly acuminate, 
and very broad for the species, has a very narrow axis, like 
the next species. The side-lobes are marked by tbe usual 
seven curved ribs, strongly duplicate. 

Oiu* FI. IV, fig. 4, is the same specimen as that figured in 
the Decade 2, pL i, and shows the true shape of the first 
or front ring, bearing the eyes in this subgenus. The 
narrow riband-like band in front of the glabella is all on 

p. taudalat, v«. y, nmlit. Lower Lud- ° 

low, M*r Ladiow. Mr. w. Edgdi'i the Upper surfacc, not, as in the previous subgenera, mar- 

e*""'"*- giaal, or beneath the margin. 

This last variety brings us very near to the characters of the P. lon^caudatm, but baa 
still tbe abrupt, not the mucronated, front. And while the axis is veiy naiTow, the general 
shape is rounder, instead of longer, than the ordinary forms. 

Var. 8, ACULEATUS. PI. Ill, fig. 18. 
I have before referred to this rather uncommon form (p. 52, note). 
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Localities. — [It has been quoted from Lower Silurian rocks, by myself (the Caradoc 
strata of Robeston Wathen and Narberth, in Pembrokeshire, for instance) ; but I do not 
know that it really descends below the May Hill Sandstone.] 

May Hill Sandstone (or Upper Llandovery, Murchison), Dingle, Ireland; Barr, 
Walsall. WooLHOPE Limestone and Shale, Malvern j Presteign ; Woolhope ; Walsall, 
and from the Denbighshire Grits of N. Wales. Wenlock Limestone and Shale ; the 
Malvems ; Shropshire ; North and South Wales, everywhere ; Westmoreland ; Dingle, 
&c. Lower Ludlow and Aymestrt Limestone of Shropshire and Herefordshire; 
of Dudley Tunnel; of Malvern. Upper Ludlow, Ludlow; rare in this formation 
(R. Lightbody). 

The above are localities in general for the common variety. Var. |3 is found in Wen- 
LOCK Limestone (Murchison), and our figured specimen from Lower Ludlow, Ledbury 
tunnel, in Dr. Grindrod's cabinet. Var. y is only known as yet in Lower Ludlow 
rocks, and specially at Vinnal Hill, Ludlow (Mus, Pract. Geol.) ; also at Newton, in the 
same neighbourhood (Mr. Edgell's cabinet). Var. 8 is from Dudley. 

Phac. (Odontochile) longicaudatus, Murch. PI. Ill, figs. 19 — 28. 

Tbilobite with caudal pbocess, Parkinson, Organic Remains, vol. ii, t. xvii, fig. 

17. 1811. 
Asaphus lonoicaudatus, MurchUcn. Silur. Syst, pi. xiv, figs. 11 — 14, 1837. 

— — Milne-Edwards, Crustaces, iii, 308, 1840. 
PuACOPS longicaudatus, Emmeriek^ Gold/usa, $*e. Loc. cit, 1845, 1846. 

— MUCBONATUS, Burmeister. Org. Tril., t. iy, fig. 9 (exclude sTnonyms), 1843, 

anded. 2 (Rayed., 1846). 

— GAUDATUS, /3 longicaudatus, Salter, Decades Geol. Sarvey, ii, pi. i, figs. 

13, 14. 
Var. a, akmigee. PI. Ill, figs. 19 — 21 (P. Umgieaudatua of authors). 
Yar./3, Gbindbodianus. PI. Ill, figs. 22 — 28, new variety. 

P. [Odontoch.) mediua, 2 — S-poHicaris, ovatva elongalus aubconveities, capite lato.fronte 
mucronato. Oculi maximi. Pleura sulcata recurva^fulcro ad dimidium. Cauda triffona 
longinmcronata ; axe 15 — \%-annulato^ ad apicem haud eminente ; costis lateralibus 1 arcu- 
atiSy duplicatis, ad marginem lavem abrupte terniinatis, recurvis. 

Distinguished easily at a glance from the more common P. caudatus by the greatly 
elongate tail, but much less distinct when closely examined, since the general habit and 
even the minute structure is similar to that of the Wenlock species. 

In all the specimens I have seen (and there are few perfect ones extant of the long- 
tailed species) the following differences are observable : — Ist. The axis is invariably 
narrower, not one third the width of the head, always quite as much so as in the P. 
caudatus, var. neanlis, which differs from the other varieties in this particular, and yet has 
less trace of a mucronate front than any of them. 2nd. The abrupt mucro (not mere 
angulation) to the front. 8rd. The smaller tail, with more arched furrows. 4th. The 
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great terminal mucro, always equal to the length of the tail itself, and often half as 
long again. 

There is evidently, however, a nearer connection between the var. ^. {Grindrodianu) 
from Malvern, and the var. y of the last species. But while in this variety ^, which comes 
nearest to P. caudatus, the mucrones of the head and tail are shortened, the narrow axis 
still easily distinguishes it from the varieties of that species ; and the variety y, ne-rilis of the P. 
cavidatusy which has really a narrow axis, has nearly lost all trace of the processes, and has 
scarcely a mucro at all. It is not difficult, therefore, to distinguish the two species. 

Bescripiion. — Full-grown specimens must have been fully six inches long, including 
the tail. The form is elongate, and less convex than in P. caudatua. In both varieties 
the head is less than twice as wide as its length, but is still transverse in shape, its 
glabella scarce one third the whole width. The glabella at its front part is parallel-sided. 
Forehead-lobe transverse-oval, well separated from the side-lobes, which are tolerably 
equal, — the upper one not greatly largest. Eyes large, pyramidal, and placed very near 
the glabella, so as almost to touch it in front, and strongly cun'ed,* reaching below to 
the neck-furrow, and often overhanging it. 

The axis of the body and toil narrow in proportion to the sides, sometimes not one 
fourth the width in the body-rings, and barely one fifth in the tail. The surface of the 
body-rings is tubercular. Hinder pleurae much bent back. Fulcrum at about one half. 
Pleural groove shallow, ending in a point beyond the fulcrum. Tail small in proportion, 
with few (5 — 7) side-furrows, much curved and strongly interlined. Mucro abrupt, 
linear, as long or longer than the rest of the tail. The gland-like tubercles sometimes 
present, biit often inconspicuous throughout. 

The above characters are common to the two following varieties. 

Var.' a, ARMiGER. PI. II, figs. 19—21. 
Fio. 14. Head, including the strong front mucro, much more than 

half as long as wide. Glabella not one third the width of the 
bead. Marginal furrows strong. Head-spines as long as the 
cheek. Mucro of tail much larger than the rest of the tail ; side- 
furrows 7. 

I figure a remarkable specimen from Mr. Edgell's cabinet, in 
which the spine is considerably more than twice the length of the 
axis, and is expanded at the tip, more than ia shown in our woodcut. 

One specimen of Dr. Grindrod's shows clearly the passage 
from this form to the next variety, P. Grindrodianus, having the 
mucro quite as long as usual, but having only five lateral ribs, and 
tubercles on the axis and sides. Usually P. lon^icaudatua, var. 
armiffer, shows seven lateral rihs, and has no distinct tubercles. 
* Much more ao than in P. eaudatvt. 
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Localities. — Var. a, Woolhope Limestone, Presteign ; Wenlock Shale of Cheney 
Longville and Burrington, Shropshire (abundant) ; Usk, Monmouthshire ; also Carmarthen- 
shire, Brecon ; and Marloes Bay, Pembrokeshire, more rarely. It is quoted also from 
Wenlock Limestone, Malvern, in the Survey lists. 

Var. /3, Geindrodianus. PI. Ill, figs. 2 — 28. 

Head, including the short front mucro, somewhat more than half as long as wide. 
Glabella, at its widest, not more than one third the width of the head. Forehead-lobe 
prominent. Tubercles on head, body, and tail, conspicuous. Tail with few (5 — 6) side- 
ftuTOws, and about ten axal rings ; the spine not more than equal to the rest of the tail. 

This variety, of which we fortunately can examine a fine suite of specimens, differs 
from the typical form in points which do not affect the specific characters given above. 
It is only less extravagantly armed, — the front, r^r, and side-spines being all shorter. The 
side-spines reach to the seventh segment. The surface shows the tubercles characteristic 
of the young, — in the adult state ; both on the forehead-lobes and the lower lobes of the 
glabella, on the axis of the body,^ and on the fourth and eighth segment of the axis of the 
tail. The gland-like tubercles on the fourth side-pleurse are not always conspicuous. 

The mucix) is shorter, seldom equalling the tail itself in length. The side-ribs are 
five, strongly duplicate to the very end, and the margin very narrow. 

Locality. — ^Var. fi, Wenlock Shale. It is known only at Malvern Tunnel and Dudley. 

Phacops Weaveri, Salter. PI. Ill, figs. 1—3 ; PI. IV, figs. 6—9. 

Phacopb Weaveri, Salter. Decades Geol. Sarv., ii, art. 1, p. 7» pi. i, fig. 16. 
— — Id, Morris's Catal., 2nd, ed., p. 114, 1854. 

P. losvisy capite quam i?i P. caud. nisi triffono lobisque glaheUm tumidiorihus. Cauda 
triangularis y fere aquilateray mtdticostata, convexa, apice acuto brevimucronato ; awi 13 — 16- 
annidato, costis later alibus 10 — 12 simplicibus, vix curvis, ad marginem angustum abrupte 
terminatis. 

We know but little yet of this fossil. It is fragmen- 
tary as yet ; and though I believe the specimens here figured 
all belong to one species, I would prefer to keep the name 
for the fossil of the May Hill Sandstone. 

The head is very imperfect ; what there is of it strongly 
resembles P. caudatusy except that the lobes are a little 
more tumid ; the forehead-lobe is more strongly marked 

Head of P. Weaveri r Cumdh* 

^ It seems that when the tubercles exist on the sides of the axis, they are not present towards the 
centre, and vice versd. But it is not every segment which has the tubercles at all. 

« I have good reason to believe this Canadian species, brought by Sir W. Logan from He Percfe, 

8 
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off, and somewhat overhanging the side-lobes. The eye does not reach the neck- 
furrow. 

The tail is broad-triangular, wider than long ; the sides a little convex ; the apex 

short-mucronate ; the axis narrow, conical, ribbed by about sixteen rings ; the sides very 
convex, with nine to ten arched simple ribs, scarcely at aU interlined ; the margin narrow, 
smooth. 

Locality, — May Hill Sandstone, " Long's Quarry, Damory Bridge, Charfield, and 
Woodford Green, Tortworth ;" (Decade 2, Geol. Surv., p. 7). 

Figs. 8, 9, show a variety with ribs slightly duplicated on the interior cast, but with a 
short mucro. It is from Marloes Bay, Pembrokeshire (Mus. Pract. Greology). 



Larger form of the species. 

PI. Ill, figs. 2, 3. 

The large caudal shields here figured clearly belong to a species distinct from P. caudatus. 
They are one and a half inch long, and probably reached two inches in width when 
perfect. The general form agrees well with that above described, and it has the numerous, 
slightly curved ribs, scarcely duplicated at aH, and with the interstices deeply concave. 
They are very little bent at the extremities. Our fig. 2 is better in this respect than 
fig. 8. The margin is equal and narrow all round. 

P. imbricatulm of Angelin has ten dichotomous side-ribs, and a very distinct margin ; 
else it is not unlike our species. 

Locality. — Ludlow Rocks ? Horseshoe Farm, Tortworth. It is possible there is a 
boss of May Hill Sandstone at this place. 



Section — Cryph^us (p. 15). 

This subgenus alone would decide against the folly of classifying Trilobites by such 
a character as the pattern of the tail. All the species known in Europe or North America 
are allied to Odontochile, and follow naturally that subgenus. But in the southern 
hemisphere we have compact forms allied to Acaste, which have the tail spinose. 



Gasp^, Lower Canada, to be identical with ours. The tail is a little more mucronate. The head agrees 
Dearly with our ftvgraents, and will at all events give collectors a good idea of the probable shape. It is 
remarkably triangular, even for this subgenus. 
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Phac. (CiitPH^ca) PUNCTATC8, Steinitiger ? PI. I, figs. 17 — 19. 

Olenus fvmctatO!], Steinii^er. M^m. de Soc. Geol. Fr., i, p. 356, vol. i. pi. '22, 1833. 

— Emuferieh. DisBertatioD, p. 55, 1639. 

AsAPHUS AKACHNOIDBS, GoidfitM. LeoDhard and Bronn'i Neaes Jahrbacb, p. 561, Ub. 

T, fig. 3, IS'IS. 
Calyheke — S^ont»;Aau«, pamphlet, Crefeld, 1835. 

Pleueacanthus abachnoidbs, Mitne-Edjoardt, Cratt., iii, p. 329, 1840, 

— PUNCTAXna, Roemer. Rbeiaiacb Veberganga., p. 82, 1844. 

Fhacops ABACHNOiDES, Burmeiiter, Org. Trilob., lat ed., 1843; 2d ed., p. 96, 
1846. 
— LACiNiATua, Salter, ia Morria'a Catalogue, 2Dd ed., p. 113, 1854 (aot of 
Roemer). 

Fhac^i ( Cryphmua) " acuio capilia in medio martinis antici acuta, antfttlisfioaticis valde 
prodttctis; limbo acuti caudalis decies spinosa." — Burm., 1. c. 

The only notices I can find of this as a British species are by myself— first, in the 
Decades of the Survey, No. 3, under the description of P. caudaius, p. 8, where it is 
referred to F. arachnoidea of Goldfuss; and afterwards in Morris's Catalogue, 2nded., 
1854, where it is referred, I think wrongly, to P. ladniatua, Roem. The fragments 
known were so very obscure, that enough could only be seen to make it. certain we had 
one of the species of this remarkable group, in which the tail-margin has undergone its 
fullest expansion. 

In order to give the English collector a notion of what 
he may expect to find, I have drawn a perfect specimen from '"' '®" 

Germany, nearly following Burmeister. And, after comparing 
with the best specimens at my command, I think the first refer- 
ence was right, and that the British species is the well-known, 
but still rarely perfect, Olenuspunctatm of Steininger, a name 
which should have been retained for this fossil, as Steiu- 
inger's figure is quite recognizable, 

I purposely avoid describing the British fragments, as the 
inspection of the plate will show that they only indicate a 
species with narrow, long glabella, with tolerably equal lobes, 
a granulated surface, a pointed front to the head {not pro- 
duced, however, as in the foreign specimens), and longer head- 
spines than in the German specimens. The eyes appear to be ^'^^^^^^'^'2^^"" 
not quite so large. 

The tail shows ten spines, which are rather shorter, less convergent, and more radiating 
■ than Eifel specimens warrant.^ But they are narrow, not broad, fin-like plates, as in 
P. ladniatus, and longer, too, in proportion than in that species ; the glabella, too, is nar- 
' Goldfoaa's figure is more faithful tban Prof BnrmeiBter'B. 



60 SILURIAN TRILOBITES. 

rower and more pointed, and the lobes less crowded. It need not be compared with 
P. ateUifer^ Burm., as that species has eleven broadish spines. 

We must wait a little for more perfect information.^ It is certain that a very beautiful 
Trilobite is yet to be found in Cornwall and South Devon, and collectors should look care- 
fully for it. 

Locality. — Middle and Lower Devonian. Torquay, South Devon; Slates of Lis- 
keard, Cornwall (Coll. Mr. Pengelly and Mus. P. Geology). 

Family— CHEIRURIDJS. 

A group whose limits are not yet fully defined, if, as I suppose, it should include all 
the forms cited below. The Cheiruridae proper have really more of the characters of 
the Phacopidae than appears at first sight, for these loosely built Trilobites have the eyes 
reticulate externally, though on a smaller scale than Phacops, and the facial suture ends 
upon the exterior, not the posterior, margin. The normal number of body-rings is eleven. 
With these points of resemblance, important as they are, the analogy ceases, for the 
short, oblique furrow and free ends of the nodular pleurae give a very marked aspect ; 
and the tail is of few joints, and the ends of their pleurae are also free. 

The genera thus included are Cheirurus proper and its subgenera, and SphcBrexochuSy 
with Amphion and Placoparia? Staurocephalus and Deiphon must follow these. 

But the other group, Encrinurm, Cybele, Cronuis, Zethus, &c., tliongli they agree in 
the marked position of the facial suture, have so many differences ol* habit that I am 
doubtful if they should not form a distinct family. The long prominent eyes may or may 
not be granulated ; we have no evidence of it. But there is a strong resemblance to the 
family of the Acidaspidae, which follows next, and I shall reserve the description of both 
of these groups till all the available material is collected. * 

« 

CHEIRURUS, Beyrich, 1845. 

Head strongly trilobed ; glabella with three lateral lobes, the basal ones circumscribed ; 
eyes facetted minutely ; facial suture ending on the external margin [under side of head 
with a transverse rostral shield, Barrande], Cheeks generally scrobiculate. Labrum 
inflated, oblong, truncate, with a pair of furrows and small lateral auricles.* Thorax of 
ten, eleven, or twelve joints, variously sculptured in the different subgenera. 

^ OoldfaB8*B introductory remark to his * Essay on Trilobites' is still very applicable to the group, if 
not quite germane to the subject. I beg to refer the curious reader to it (^Neues Jahrb.,' 1843, 
p. 537). 

2 There is also a blind Deyonian genus of this group, from Africa, in Lower Devonian, — TyphUmiseus. 

• See Plate VI, figs. 12, 13. We want a term, and I propose the above for these lateral portions of the 
labrum, very distinct in Cheirurus^ Lichas, &c. 
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Subgenera. 



Crotalocephalus, Cheirurns, Eccoptochile, Actinopeltis ; and most probably SphcBTcxO' 
chuSj ought to be added. It is simply convenient to keep this last as a distinct genus. 

Suhgenm — Crotalocephalus, Salter, 1853. 

Glabella oblong, broadest in front, with furrows continuous across. Body-rings 11, 
nodular. 

Devonian. Upper Silurian. 

Subgenus — Cheirurus, Auctorum. 

Glabella broadest in front, with furrows all distinct, but not meeting across. Body- 
rings 11, nodular. 

Upper and Lower Silurian. 

Subgenus — Eccoptochile, Corda, 1847. 

Glabella ovoid, not much inflated, with long furrows. Body-rings 12, grooved 
imperfectly, not nodular. 

Upper Cambrian ? Lower Silurian. 

Subgenus — Actinopeltis, Corday 1847. 

Glabella ovoid, often much inflated, and with the anterior furrows nearly obsolete. 
Body-rings 10, grooved imperfectly, subcyUndrical, not nodular. 

Many of these lead directly to the genus Spharexochus, which has only the characters 
of Actinopellis in an exaggerated form. Its labrum is like that of Actinopeltis, and its 
pleurae are subcyUndrical, and the body-rings 11. 



Subgenus — Crotalocephalus. 
Ch. (Crotalocephalus) articulatus, Miinst. ? PI. VI, figs. 7, 8. 

Calymene articulata, MUnster. Beitrage, vol. iii, pi. v, fig, 7, 1840. 

— Sternbergii, Phillips (not MUmter nor Boeck) . Pal. Foss., fig. 247, 1 84 1 

Calymene — Burmeister. Organ. Trilob., 2nd ed., p. IIG, 1846. 

Cheirurus articulatus, Salter, Decade Gcol. Surv. 7, pi. i, art. 1, p. 10, 1853. 
— — Id. Morris's Catal., 2nd ed., p. 103, 1854. 
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C. capite \\ unciam lato^ longo^ convewissimOy artiadato. Glabella aubct/lindrica^ antice 
latior, lobofrontali semicirculariy supremo lineariy secundo subtrianffulari, basalibus triffonis 
Hubplanis longiBy fere medium glabella attingentibus^ cervicali triangulato lato. Gena 
declives convexcBj profunde scripts et marginatcB^ spinis divergentibm brevibus. Ocvli 
hand ad glabeUam appoaitiy ad lobum medianu?n retracfi. Junior cum senioribus forma 
convenit. 

When described for the Decades of the Survey, we possessed but one or two imperfect 
heads. Now we have excellent specimens from Mr, Pengelly's cabinet. These show the 
true shape of the glabella and the fixed — but not the free — cheeks. Lest there should be a 
mistake, I have only given the characters from the British specimens, which differ from 
Miinster's figure in having a shorter glabella, with the terminal lobe especially not so long, 
(Miinster's figure has it almost circular, which is not likely), and narrower cheeks ; and 
that author also describes his species as having yr^flj^ wings, or free cheeks, like those of his 
C. propinqua. If his figures were quite trustworthy,^ our species must be distinct, 
and I should, in that case, propose the term C Pengellyi for this fine Devonian 
fossil. 

Our species has the head eleven lines long, by one and a half inch broad, the glabella 
occupying the whole length, and regularly tapering from a breadth of eight lines in 
front to six at the base. The forehead-lobe is semicircular, and occupies just as much 
length as the remaining lobes, excluding the broad, subtriangular neck-segment. The 
middle and upper lobes are separated by complete, deep, transverse furrows, and are of 
equal width, the upper pair forming a transverse linear band, the middle pair also trans- 
verse, but rudely triangular where they abut on the truly triangular basal lobes. These 
reach far across, and are separated by a depressed space barely equal to half the width of 
one of the lobes. The basal lobes are less tumid than the rest, the upper lobe more so 
than the middle one, and the forehead-lobe more tumid than any. These proportions are 
maintained in young specimens (see fig. 8). The surface of the glabella is coarsely 
tubercular. 

The cheeks, separated by deep axal furrows, are convex, rather steeply declining, their 
full width equal to that of the glabella at its base, and the position of the eye-line is such 
that the free cheek is not above one third the length of the head (in Miinster's figure it 
is much more), with a strong thickened margin and marginal furrow, within which the 
cheek is deeply punctured, and appears tubercular ; the head-spines diverge, and are short i 

and narrow. 

The profile-view (fig. 7, b) gives a good idea of the convexity of the head. 

^ Count Munster gives us good reason to distrast his accuracy, for he figures tlie lower glabella* 
furrows as continuous across, instead of bending down to join the triangular basal lobes. This is im- 
possible. He has represented his so-called C. Stemberffii, and C, propinqua, which are probably but one 
species, as having tliese broad wings, but there is an appearance of error about all his figures. 
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The specimens figured are destitute of body and tail ; perhaps our Devonian friends 
can supply better examples. 

Locality. — Middle Devonian Limestone of Lammaton, Torquay (Mr. Pengelly's and 
Mr. Vicary's cabinets, Mus. Pract. Geology). 



Cheirurus bimucronatus, March. PI. V, figs. 1 — 5 ; PI VI, figs. 9 — 18. 

Pasadoxjdes bimucegnatus, Murehison. Sil. System, pi. xir, figs. 8, 9, 1837. 

— — Milne-Edwards. Crust., iii, p. 343, 1840. 

Calymene speciosa, Hisinger. Leth. Suecica, 2nd suppl., t. xzxix, fig. 2, 1840 (not 

of Dalman), 
Aeges bimuceonatus, Goldfu99. Neues Jahrbuch., p. 544, 1843. 
Ch£Ieuei}s — Beyrich. Ueber einige Bdhmische Tril., pp. 18, 19, 1845. 

— IN8IGNIS, Id. Ibid., p. 12, fig. I, 1. 

— — Barrande. Notice Preliminaire, p. 49. 1846. 

— — Id. Syst. Sil. de BohSme, pi. xli,' figs. 1 — 13 (optime), 

1852. 

— 8PECI08US, Salter. Memoirs Geol. Surr., vol. ii, pt. 1, pi. vii, figs. 4, 5, 6. 
Ceeaueus WiLLiAMSii, M'Coy. Ann. and Mag. Nat. Hist., p. 408, 1849. 

— _ Jd, Pal. Foss. Woodw. Mus., pi. i, p, fig. 13, 1851. 
Cheieceus bimuceonatus, Salter. Decade 7, pK ii, 1853. 

C. {Cheirurus) yrandis^ 8 — 10- uncialis. Glabella sttperne latior, sulco frontali et 
oculari obliquis prope medium fflahella terminatis; lob is inferis trigonis {cetate rotundioribus) 
sejunctia. Gena glabella angustioreSy oculis 7nedianis, spinis posticis paraUelis. Tltorax 
pleuris trituberculatis. Cauda parvula, utrinqtce pleuria tribua subaqualibus ad basin 
brevisulcaiisy apicibus robustis in atate arcuatis, sape mucrone centrali brevi. 

Few Trilobites are more common than this in the border-counties of England and 
Wales, and few are so seldom found in a perfect state. We owe the beautiful specimens 
here figured to the care and diligence of the Dudley collectors, who, following the good 
example long ago set by Mr. John Gray, are patiently developing the shale specimens 
which used to be neglected. It is found that the shale matrix preserves the fossils best. 
Mr. Gray is still at work, and is the master of this art. Our good friend, Mr. C. Ket- 
ley, of Sinethwick, is hardly less skilful, and we are much indebted to both these gentle- 
men. Mr. AUport, of Birmingham, Mr. E. Hollier, jun., of Dudley, and others, have 
lent us choice materials. We now know the whole of this species, which, when 
first described, was one of the most obscure of all our Trilobites. It has a wide 
range, from Caradoc to Ludlow Rocks inclusive. It is found in North Europe, 
but not in America; and it is an excellent type of the genus Cheirurus. Neither 
unduly inflated in the head, nor greatly depressed, as in some of the Lower Silu- 
rian species, it is a typical form, with glabella-furrows running partly and not com- 
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pletely across, and with an oblong shape of glabella, the aberrant species having it oval, 
and some even globular, as we shall see further on. 

It was first described as a Paradoooides by Murchison, who only knew the caudal 
portion ; the head was figured about the same time by Hisinger, under the name C. speciosa 
of Dalman, an identification which there is now every reason to doubt, as the synonymy 
has been cleared up by the labours of Angelin, to whom we should be still more indebted 
were his descriptions less brief. As I have endeavoured in the Decades of the Survey^ to 
show the history of the species, I need not go over all that ground again, and I retain the 
name C. dimucronatus, as already well known and adopted by several authors ; indeed, it 
appears to have been the earliest. 

« 

Var. a, BiMUCRONATUS. PI. VI. figs. 15, 16, 17. Cauda mucronidus posticis anffustis, 

centrali nullo. Decade 7 ; Geol. Survey, pi. ii, figs. 4, 5, 6. 

Var. A CENTRALIS. Pi. VI, figs. 9, 10, 11, 12, 13, 14, 18. Cauda mucronibus sub- 

aqualibuSy centrali brevi distincto. Mem. Geol. Surv., 1. c, fig. 
7 ; Decade 7, pi. ii, fig. 16. 

The following is the description given in the Decade, with some modifications, and 
the omission of details. 

One of the larger Trilobites ; it measures occasionally nine (not twelve) inches, but 
probably not more. The more perfect specimens found at Dudley are not above two or 
three inches long, those from Malvern are larger, and those from the Caradoc limestones 
of South Wales and Ireland the largest of all. Length to breadth as 3 to 2 ; the 
head occupies fully one third the length, and is a little broader than the body. General 
form moderately convex and oblong, but narrowed suddenly towards the posterior end ; 
the sides of the thorax and tail deeply serrated by the projecting ends of the segments. 
The animal is sometimes found half coiled up ; the pointed ends of the pleurae closing 
together, and overlapping each other. 

Head rather more than a semicircle, the obtuse front projecting; glabella gently 
convex, equal in breadth at the base to the cheeks, above considerably broader, marked 
with three strong furrows on each side, besides the neck-furrow, the lowest being directed 
obliquely downwards, and joining the neck-furrow before reaching the middle; it thus 
encloses a spherical triangle as a basal lobe. In older specimens this lobe is somewhat 
squarer, and the furrow more curved. The other furrows curve but little downward, and 
are variable in length, but usually extend more than one third across the glabella on each 
side. The furrows on the glabella, as well as the axal furrows, are sharp, but not broad 
or deep exteriorly, although they are so on casts of the inner surface. Forehead-lobe of 

1 Decade 7, * Geol. Surv.,' plate ii. 
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moderate size, half as long as the entire glabella, and on the sides overhanging the other 
lobes ; in front it is somewhat produced, and occupies all the margin. The glabella is 
neither gibbous nor depressed, a line taken from the front edge to the neck-furrow pre- 
senting a regular and gentle convexity. Cheeks subtriangular, not so wide as ]ong, with 
a broadish margin distinctly separated by a furrow, which meets the strong, straight neck- 
fuiTow at the posterior angles ; these angles are spinous, the spine short and directed 
backwards. The eye is placed more than half way up the cheek, and not close to the 
glabella ; it is opposite the middle furrow, and is rather small, supported by a raised rim 
below ; the eyelid is narrow and indented, the lentiferous surface very convex, supine, and 
covered with minute, closely set, convex facets, with no spaces between them. In 
some specimens each facet has a minute pit upon it, but this is due to wear; the lenses 
being regularly convex when perfect. These are figured in the Survey Decades. Above 
the eye the facial suture takes a vertical course, and cuts the margin exactly where the axal 
furrow ends on it ; below the eye it turns directly outwards to the smooth border, which 
it cuts considerably in advance of the posterior angle, and in an oblique direction, so that 
it reaches further back on the lower side than on the upper. 

We do not know the course of the suture in front; it is probably direct across, 
beneath the front margin, and Barrande describes a rostral shield on the under surface. 
The surface of the glabella is sparsely covered with small granules (fig. 9), the cheeks are 
largely scrobiculate, and the wings or free cheeks have their border smooth, and only 
scabrous on its outer edge ; they are sometimes dilated a little in advance of the facial suture. 
Labrum (PI. VI, figs. 12, 13) large, ovate, oblong, very convex; its length generally one 
fourth more than the width, but in appearance often more ; broadest near the strongly arched 
base of insertion, from which the central convexity rises immediately, and reaches nearly to 
the tip. A rather deep furrow surrounds the central portion, and separates it clearly from 
the more or less tumid margin. The furrow becomes deepest near the rounded shoulder, 
which we have called the * auricle,' followed by a deep notch, above which the ascending 
processes (a, a) take their origin. The apex of the labrum is truncate, the corners angular, 
or even mucronate. Besides the distinct sulcus, which separates the border all round, 
there is a short oblique furrow higher up on each side. The whole surface of the labrum is 
closely scabrous (PI. V, fig. 5) ; the convex portion has, besides, scattered, larger granules. 
The oi^an is hollow when viewed from the inner side (PL VI, fig. 13), and the structure there 
observable is such as has been described by Barrande.' There are two ascending pro- 

^ M. Barrande, 'Neues Jahrbuch.,' 1847, p. 389, has given a full description of the 'hjpostonie' 
of Cheinirus. He describes the ascending processes a, a (Flugel), as bent upwards at right angles to the 
surface of the organ, and uniting with the upper crust along the line of the dorsal or axal furrow, with 
a broad base of attachment, reaching from the upper to the middle glabella-furrow. In Phacops it has 
nearly the same position. He also describes a second organ, of the same size and shape, but less convex 
in all its parts, lying immediately behind the hypostome, between it and the upper crust of the head. 
This organ he calls " epistoma ;*' and he has seen it both in Cheir. inngnU and a species oiPhaeopt, It has 

9 
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cesses (a, a) rising from tlie ends of the basal or front margin, and directed obliquely 
backwards ; and on the sides {d, b) are two inflated, broadly triangular portions characteristic 
of the genus. These triangular curved plates give the appearance of thickness on viewing 
the organ from the side (fig. 1 3c) ; but the general surface on the inner side is concave, 
answering to the great convexity of the outer side. 

Thorax much longer than the head, but narrower, and for most part of it pai-allel- 
sided, of eleven gently convex rings, which are very minutely scabrous ; the axis is 
narrower than the glabella, of nearly equal width all the way down, but scarcely so wide 
as the pleursB. These are linear, and directed straight outwards for two thirds their 
length, then curved a little backwards, and tapering to a sharp point. The fulcrum, 
placed at about one third, is of singular structure ; a small, semi-oval piece (fig. 14, a) is 
attached to the posterior edge of each pleura; and against this piece abuts a similar 
tubercle {b), placed on the front edge of each; and the two pieces, forming together a 
narrow oval tubercle, are insulated by a deep sulcus from the body of the pleura, which 
is also constricted and furrowed across at this point so as to have the oiitei* and pointed 
portion {c) quite distinctly separated from the small inner one. The latter is very 
strongly divided into two tumid lobes by a short oblique sulcus, and just beyond the con- 
striction the out^ portion rises into a stout boss, giving the tri-tuberculate form cha- 
racteristic of the genus. The line of the fulcral-points is parallel to the axis for its whole 
length, and the constriction beneath them, though not very marked on the upper crust 
(fig. 14), produces a longitudinal ridge on the under sur£ace aud a corresponding strong 
furrow in casts (fig. 14e/). 

Tail, in all our specimens, very much narrower than the body, with three strcMig 
spinous lateral lobes on each side directed backwards, the outer ones a little di* 
vergent and longest ; all extend equally backwards ; the tail is therefore truncate, but 
exclusive of the spines, it is broad4riangular, following somewhat the sliape of the axis ; 
it is marked on each side by four short, deep puncta or furrows, which do not run to the 
margin, even in young individuals. Tlie axis is convex and shcM't-oonical, of three distinct 
ribs, and a small'terminal piece, the last very obscurely indicated ; there is, between the lowest 
spines in the ordinary Wenlock forms, sometimes a blunt, sometimes an acute mucro, and 
occasionally none at all. 

Variations, — The following have been observed : — In a Dudley specimen the front or 
forehead-lobe occupies much more than half the length of the glabella, tlie side lobes 
being, therefore, more crowded. In another Dudley specimen a large tubercle occurs in 
the middle of the forehead-lobe. In some individuals the glabella widens more above ; in 
others it is nearly parallel-sided, and the lateral furrows vary in length. The head-spines 
occasionally reach the third thorax-segment. The margin of the cheek in one specimen 
ia notched at the facial suture. The axis of the thorax is sometimes, though rarely, 

sever yet occarred to oar obserration, nor apparently to others. Yet it seems not unlikely that two 
plates, an upper and under lip, should form the channel to the mouth. 
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as wide as the pleurae. The most important variatrons occur in the tail. In figs. 10« 15« 
we have represented the spines as all directed backwards, and the two central ones closely 
approximate ; they are so in the large Ledbury specimen figured in the * Silurian System," 
where, too, they are shorter than the outer spines. In others they are a little space apart. 
In a Lower Silurian specimen we have seen a small tubercle appear between, and in our 
var. 0, figs. 9, 18, a decided, though short, mucro protrudes* Lastly, as a monstrous variety 
from the Silurian rocks of Kildare (we have reason to think it of the same species), we have 
one with a wider interval and a bifid mucro. In old specimens, as well as in var. /), the spines 
diverge much more than in most of those here figured. Perhaps some of these variations 
are due to sex. It is observable in some specimens (fig. 9) that a double row- of tubercles, 
like those observed in Phacops (p. 52), occurs down the axis of the thorax. 

Jfinities. — ^Among a host of kindred species in this prolific genus, the only Bohemian 
fossil with which it is really necessary to compare this is the C. insi^nis, Beyrich. 
Barrande's figures leave nothing to desire, and I confess I know not how to separate the 
two. C. insiffnia has a somewhat different habit, and the central tail-spine is more 
prominently developed. But except this, and having a less overhanging glabella, I do not 
know how to distinguish the Bohemian form, nor can my friend Mr. H. Woodward see 
any differences of value. 

With the C. ipecio9U8j as figured by Hisinger, I believe oura to be identical. CL 
(Calymene) omatua of Dalman has the head very like, as we learn from Angelinas figure ; 
but the upper glabella-lobe of that species is not nearly so long as ours, nor is it wide 
enough above. The British species is variable enough ; but it is, for all that, distinct from 
those above quoted. 

Laealities. — Caradoc to Ludlow Rocks ,- Caradoc, South Wales, near Haverfordwest, 
abundant ; North Wales ; Kildare, Ireland. Llandovsbt Rocks of Goleugoed, near Llan- 
dovery, South Wales ; Mullock, Ayrshire ; Galway, &c. Mat HiiiL Sandstone, Nor- 
bury ; (PI. V, fig. 3). Also in the purple Shales, Onny River, Shropshire. Woolhopk 
LiMBSTOMSyPresteign; Malvern. WenlockLimkstone and Shale, everywhere. Wenlock 
strata of South Wales, and West of Ireland. Aymestry Limestone, Downton Castle, 
Ludlow. Also in Sweden and Bohemia (Upper Silurian). 

Ch. (actinopeltis) jdvenis, Salter. PL V, figs. 9 — 12. 

Cheirurus JUVENI8, Salter, Memoirs Oeol. Survey, vol. ii, pt. 1, pi. vii, figs. 1—3, 

(exclude 3, 6, which belongs to the next species), 1853. 

— CLATiFRONS, Id, Ibid., Errata, p. viii. 

— — W., in Appendix Synops. Palaeox. Fossils of Woodw. Mus., 

t. i F, fig. 11 ; t. i o, fig. 9, 1851. 
Crraurus CLATIFRONS, M*Coy. Ibid., p. 154 (but not t. 1 f, fig. 12, for which see 

SphiBrexochut boopa). 

This rather common fossil has been bandied about, in search of a godfather, for some 
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time, and, haviog found a resting-place in the verdict of Prof. M'Coy and myself, must be 
again disturbed ; for there seems little doubt that, whatever Dalman's C. clavifrons may be, 
it is not a species with a narrow front to the glabella. Prof. Angelin's figures, quoted under 
the next species, give us a clue through the uncertainty which has hung over this species ; 
but unfortunately his scanty description does not enable us to clear it up. Prof. Sars 
and Dr. Boeck described first one and then a difierent Trilobite under this name ; and 
neither was the true species of Dalman, who, as if to justify all the confusion that has 
since resulted, placed two distinct species together in the Stockholm Museum under the 
name C. clavifrons^ one of which has the glabella narrow in front and parallel-sided, and 
could not have suggested the term (Angelin, 'Pal. Suec.,' t. xxxviii, fig. 9) ; to this one 
Prof. Angelin has, however, applied the name ; the other, with a subclavate glabella and 
minute eyes (pi. xxxviii, fig. 10, which does deserve the name C. clavi/rana, and to which 
Prof. Angelin attaches that synonym and the note as to Dalman's authority), he by some 
strange fatality calls a new species, Cyrtamelopus affinis I 

We shall never have done with the confusion of these forms, unless we restrict Dalman's 
name to the species called C. affinis by Angelin. In that case I believe our next species 
will have to forego its baptismal privileges. But pending the settlement- of this (and the 
difficulty is increased tenfold in a genus like Cheirurus, full of closely related and very 
similar forms), I shall revert to my old name, Ch. Juvenis, which sufficiently expresses the 
smooth contour of the head. It is certainly distinct from all the Swedish forms, though 
resembling all which have figured under the above name ; and the synonyms given above 
may, I think, be trusted ; aU the specimens have been seen by myself. 

C.juvenis is a large trilobite for this section of the genus, and must have measured 
three inches in length. It has not yet occurred perfect ; but the glabella is rather common, 
both in Wales and Ireland. It is an ovate and very convex mass, equally attenuate at 
each end, gibbous along the median line, and regularly convex along a line taken from 
front to back, not projecting near the base, and scarcely overhanging the front. The 
furrows are three on each side, the basal one strong, and completely circumscribing the 
oval basal lobe ; the middle and upper ones gently curved, and equally remote from each 
other and the basal lobe. The front furrows are placed very forward. 

The cheeks are steeply curved down, but not abruptly so ; the neck-furrow strong, the 
surface scrobiculate, the eye placed behind the middle furrow, and therefore about half 
way up the cheek. We have not the free cheeks, but they probably showed a narrower 
margin than in the following species. The glabella is covered equally with granules and 
tubercles. Head-spines short. 

Tail with very unequal lobes, the outer ones by far the largest, and produced into stout, 
slightly divergent spines, with a broad subquadrate base, marked by a short, deep, pleural 
groove. The two inner pairs are rapidly smaller, the last quite minute. But these vary 
in length and obtuseness. In our figured specimen they are not longer than the broad, 
long, conical axis of foxu* joints, which intrudes its last joint between the short terminal 
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mucrones, and which is, at its upper portion, as broad as its pleurae, which have a wide, 
straight base of articulation. The articular portion of the axis is also large. 

Fig. 9 represents the outer granulated surface of the glabella. The furrows are not so 
deep as in the cast (fig. 10) ; but the cheeks are equally scrobiculate, and more strongly so 
than in our next species. 

Comparing with other species, we find, first, that the original (7. clavifrons of Dalman 
is, according to Angelinas figure, a species with a narrow glabella, somewhat gibbous at 
the base, and with very broad and deep-fixed cheeks, with strong head-spines. The basal 
lobes of the glabella are prominent and circular. The C. affinis of Angelin, which was 
placed by Dalman with this, and seems by its shape to have been the actual species 
intended by him, has a subclavate glabella, and also veiy forward, minute eyes. The 
glabella of C. tumidus^ Aug., a good deal resembles the large corresponding part in our 
species ; but it difiers essentially in not having the basal furrows complete, and the base 
is very broad. C. gibbus^ Aug., does not need a very close comparison, while the several 
species arranged under Sphierexochua by Angelin must wait for more perfect materials 
to decide their collocation. 

Localities. — Caradoc Slates and Limestones of Wales, Westmoreland, and Ireland. 
In North Wales, — west of Bala Lake, Rhiwlas, &c. ; Corwen ; Cerrig-y-Druidion, &c. ; 
Llanfyllin and other places in Montgomeryshire. In South Wales, — Sholes Hook, Haver- 

• _ _ 

fordwest ; abundant. Coniston, Westmoreland (M'Coy) ; Wexford and Chair of Kildare 
(Mus. P. Geology, Woodw. Mus., &c.). 



Ch. (Actinopeltis) octolobatus, M*Coy. PI. V, figs. 18, 14. 

f Caltmxnb CLAVIFB0N8, Baim. Vetensk. Akad. HandL, p. 75, 1826. 
? — — Lwhi, lb., p. 63, 1845. 

Sphjsbbxochus CLAV1FB0N8, Salter. Memoirs Geol. Surrey, vol. ii, pt. 1, pi. 7, fig. 

3, 1849. 
Cerauhus octolobatus, M'Cay. Synopsis Foss. Woodw. Mus., pi. 10, fig. 10, 1851. 
Chbiburus — Salter. Decades Qeol. Surr. 7, art. 2, p. 11> 1853. 

Ctbtombtopus APFINI8, Jngdm. Palaeont. Suedca, t. mix, fig. 10 (1855, not 1854), 

(and qiioting C. elavijrans of Dalman from the 
originals in the Swedish Museam I) 

C/i. (Actinqpeltia) minor, ovatus; capite gibbo ; glabeUd oblongd nee ovatd; genis 
dedivibua; caudd 8'hbatd, brevi. Glabella conveximma tuberculata granulosa, antice 
pauUulum dilatata^ postice sulcis compleiis lobos rotundos circumdantibus ; sulcis anti- 
cis hngis. Genm dedives, externa parvulaj fere perpendiculares, scrobiculata ; oculis 
minutis. Pleura spinosa. Cauda transversa bis quam longd latior, subplana, axe haud 
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eminente ; pleuris utrinque 4 iBqualibua watis plants, egncibm owmibui avatis retronis, nee 
radtatis. 

A pretty species, which I was glad to recognize as an dd friend, when Mr. Henry 
Woodward called my attention to it in the British Museum. CA. octolobatus had long 
been described from the tail only ; but it was not suspected that it belonged to the section 
Actinopeltis, and was so nearly allied to the Ch. clavifrona as to make its separation a 
matter of critical distinction. If it be the Cyrt. afini% of Angelin (he has only figured the 
head in a side-view, and described it as smooth), our British name must give way to the 
prior one, for it seems to be really the long-contested C. clavi/rons of Dalman. 

It is a small species, the three caudal shields known not indicating a fossil much 
larger than one and a half inch long, of which the gibbous head occupies rather more 
than a third, and is a little broader than the body, with steep, almost vertical cheeks, 
which, measured in their own full width, are equally wide with the glabella, but do not 
appear so in a front*view. The glabella is oval-oblong, blunt in front, and rather broadest 
there, where it overhangs a narrow, very distinct margin. A line taken from front to 
back is regularly convex, and the glabella is much elevated, both above the front margin 
and the narrow neck-segment. The glabella*furrows are a basal pair, which completely 
surround the rotund-oval basal lobes, only somewhat faints where they join the neck* 
furrow ; and two upper pairs, rather long, placed at equal distances, the middle furrow 
being about the length of the basal lobe apart from it, and as remote from the front one. 
The front furrow comes thus very forward, and on a line with the deep marginal furrow 
of the cheek, opposite the notch between the facial suture and this margin. The cheek 
is rudely triangular, strongly margined all round (spinose, probably, at the head-angles), 
and with the very small eye placed on the side of the declivity, and a gQod way in advance 
of the middle of the cheek, opposite the ocular furrow. The free cheek is small and trian- 
gular, bisected by the deep marginal furrow. The cheeks are scrobiculate all over, the 
glabella covered with fine granules, and scattered larger tubercles, very equally. 

Body-segments eleven, with a broad axis, equal to the pleurae, and only abruptly 
tapering in the two or three last segments. The pleurae semicylindrical, the posterior 
portion being so broad and convex as to occupy nearly the whole width of each,^ the 
fulcrum placed rather far out, and the pleurae then bent downward and a little backward, 
facetted distinctly, and ending in a point. The hinder ones are most bent back, and 
follow the curve of the tail-border. 

Tail transverse-oblong, nearly rectangular, the segments ending regularly behind, along 
a nearly straight line. There are four on each side, the front ones bent at right angles, 
and all nearly equal, with bluntish ovate tips. No space between the two terminal ones. 
The axis short, of two segments and a very small terminal portion. 

^ Tbere it no central line in this, to indicate a pleoral groove, as in Eccoptoehile (and some ipeciea of 
Actinopeltis). It would appear that this character ia not even of subgeneric value in some cases. 
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Comparing the side-view fig. 13, a, with the side-view fig. 11 of the nearly allied 
species, C.juvenie, we at once see tlmt it is distinct, and at the same time how very closely 
these -species of Actinopeltis approach each other. The glabella of C.juvenia is oval, not 
oblong, and the free cheek less triangular, and a good deal larger, judging from the much 
smaller fixed cheek left behind. The eyes, too, are placed far more backward, and the 
neck-segment is more prominent. And if I am right, as I believe, in referring the tail 
(fig. 12j to that species, there is, of course, no need to compare them minutely. 

Cyrt ajfftnia of Atigelin is very like ours ; I think it can only be a synonym. 

Zocaliites. — Greenish Cakadoc Sandstone of Pinwhapple, Ayrshire (Brit. Mus.) ; 
Rhiwlas, Bala, and Cerrig-y-Druidion, Denbighshire (Mus. P. Geology). 

Ch. (Cheirurus) gblasinosus, PorilocL PI. V, figs. 6 — 8. 

Amphion gblasinosus, Portloek. Geol. Rep., t. iii, fig. 4, 1843. 
Akges PLAM0SP1N08U8, Id. Ibid., t. y, fig. 9. 
Cheibubus OELASIN08U8, Beyrich, Bobm. Tril., i, p. 19> 1845. 
-— PLAKispiNosus, Bronn. Ind. Pal., 1848. 

— - OKLASIN08U8, Salter. Quart. Geol. Journal, vol. vii, pi. viii, fig. 1, 1821. 

Decade 7 Geol. Survey, art 2, p. 11, 1853. Siluria, 2nd 
ed., p. 538, 1859. 

Ch. (CAeirurus) depressua, S-uncialis. Caput tranavermniy glabella recianyulari^ aulds 
brevibua transversis, lobo Jrontali brevi, baaalibua oblongia transversis vix circumacriptis, 
uno ab alter o apatio aqtiali aejundia; genis latia, marginibua aepreasia^ apinia brembua. 
Cauda [hie hand dubie re/erta) lata^ aegmentia utrtnque tribua latia, ad baain longe ddnatia, 
acuminatia ; primo in appendicem lovgam producto^ aecuadum iopge excedente, hoc tertium 
brevem auperante ; as^e ^-annulato^ articulo ultimo minimo anguato^ nee qpicem cauda 
pro/unde emarginatum attivgente. 

The specimens figured by General Portlock* no doubt belong to one and the same 
species ; and the form has been recognized by both Beyrich, Barrande, and myself, as a 
Cheirurua. It is rather a remarkable one, for the extreme width and shortness of the 
head ; but the tail is of the ordinarj^ form for the genus. 

We have specimens of the head nearly two inches wide ; the whole length may have 
been three and a half inches, of which the short, wide head measures only ten lines. The 
glabella is not so wide as the cheeks, and is rectangular-oblong, with the upper angles 
slightly rounded, and the sides strictly parallel. The furrows equal in length, rather 
long, oblique, and but little curved downward, the basal ones complete, and enclosing 
triangular oblong lobes, separated from each other by a space equal to their own diameter. 

1 While these pages are printing, we have to record the los*, at an advanced age, of this distinguished 
man. His work in varions departments will endure long, for it was done well. 
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The neck-furrow strong. The forehead-lobe is small, generally equal in breadth to the 
rest, but no wider ; the other lobes equal in length and width. The axal furrows are deep 
and strong ; in them, opposite the front furrows, are deep pits on each side in the cast, 
which indicate the place for the processes, which join the corresponding projections of the 
labrum. The cheeks are convex, wide-triangular, with a broad margin, and a narrow, 
deep neck-furrow, continuous, as in all the genus, with the outer marginal furrows. The 
free cheek is small ; the eye small, and placed midway on the most convex part of the 
cheek; the facial suture curving strongly inwards above the eye, and outwards and 
upwards behind it. Spines short? and rather thick, directed backward. The whole 
cheek is closely pitted, and the glabella and neck-segment sparsely covered with coarse 
tubercles. 

The tail {Argea planispinosus, Portl.) is very flat, and moderately transverse, with a 
broad triangular axis of three rings, and a minute terminal appendix, which does not quite 
reach the notched apex. The upper side-lobes or pleurae are largest and longest, broad- 
lanceolate, with a short pleural groove, and directed outwards ; the second pair ovato- 
lanceolate, and diverging but little ; the terminal pair of the same shape, but parallel, and 
with a deep notch between them. All the lobes are adnate, but strongly separated by 
furrows, and extend backward to about the same distance. Surface unknown. 

Localitiea. — Caradoc. Tyrone (figs. 7, 8) ; Ayrshire (fig. 6), in the Craig Head Lime- 
stone (Mr. J. C. Moore), occurring with Heliolites, Fetraia, and Pleurorhynchus. (All 
three figured specimens are in the Mus. Pract. Geology.) 

Ch. (Chkirurus) cancrurus, Salter. PI. V, fig. 16 (and 16?). 

Chbibubvs oelasinosus, M*Cay. Syoops. Sil. Fosb. Ireland, p. 44 (not of Pariloek). 

1846. 

— CANCBUBUS, Salter, Decade Geol. Sury., No. 7, Art. 2, p. 11, 1853. 

— — Id. SUuria, 2Dd ed!, p. 538, 1859. 

C/i. ( Cheirurus) satis magnus^ cgMdd lineas 20 lata, transversa, apice abrupie truncato 
firamorso ; axe lato, annidis quatuor subaqualihus, tertio a quarto punctis bints remotis 
solum separato ; lateribus spinis quatuor longis sub^arallelis, ad basin adnatis, transversisj 
apicibus lente decurvatis ; basalibus utriusque lateris longo intervallo retnotis. 

A most remarkable species, in which the four lateral lobes of the tail start horizontally 
from the broad axis, instead of gradually converging beneath, it, and leave its apex bare; 
the breadth of this space being increased by the outward direction of the spines themselves, 
which begin to curve downwards only when they have attained half their length. The 
appearance of the perfect tail is just like that of a crab ; pramorsus might have been an 
appropriate specific name. C. obtusatus, a Bohemian species, somewhat resembles this ; 
but the spines are radiating, not parallel. None of Angelin's Lower Silurian Swedish 
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species are very like this ; C. clavifrons, Dalm., and C. Sarsii, Angelin, have some relation 
to it ; but the C. conformis, from the Wenlock of Gottland, is apparently a near ally, and 
but for the swelled terminal lobe and wider cheeks, might have been identified with ours 
(see his pi. xxi, fig. 3.) 

The species is named from the tail only. It is an inch and three quarters broad, and 
quite transverse, consisting of both axis and pleurse of four segments, which are less con- 
nected together than usual, even in this genus ; and the pleurae are less metamorphosed 
than in any that I know. The axis is very broad, and regularly conical ; broadly truncate, 
reaching to the end of the tail. There are four side-lobes or pleurae, the first two of 
which are equal in length, and the others but little shorter. All are directed straight 
outwards for a third of the length, and then curve gently backward, leaving the whole 
truncate blunt tip of the axis exposed. 



C. cancrurus? Head, fig. 16. 

The head, which is here provisionally associated with the species, may belong to quite 
a different one ; for it is much elongated, the length equal to two thirds the breadth. The 
glabella, including the very prominent neck-segment, is not far short of being twice as long 
as broad. The basal lobes complete and spherical-triangularj the upper furrows short and 
somewhat curved. The forehead-lobe is as long as all the rest, exclusive of the neck-lobe. 
The surface finely granular. The eye placed far back. The fixed cheeks narrow and 
scrobiculate. The margin strongly marked, but narrow. Spines ? 

Locality. Caradoc limestone of Chair of Kildare^ Ireland (Mus. Pract. Geol. The 
head in the cabinet of Sir R. Griffith, Dublin). 



Section. — Eccoptochile. See^. 61. 
Ch. (Eccoptochile) Sedgwicki. PI. V, fig. 17. 

CiiYPH^us Sedgwicki, M'Coy, Ann. Nat. Hist., 2d ser., vol. iv, p. 406, 1849. 
EccoPTOCHiLB — Id, Synops. Pal. Fobs. Woodw. Mus., p. 155, pi. i, f, 

fig. 14, 1851. 
Cheiburus ? — Salter. Morris's Catal., 2nd ed., p. 107> 1854. 
— — Id, Silaria, 2nd ed., p. 538, 1859. 

C7i. {Eccoptoch.) triundalis^ rectanffularis^ subplanus^ awe angmto^ caudd latisaimd. 
Caput {impetfectuni) semicirculare ?, glabelld gents angmtiore^ subclavatd, atdcis decurvis, 
basalidus fere compietis; oculis anticis, genis latis pro/unde scriptis. Thorax aegmentis 12, 
10 
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axe convexo, an^usto^ latitudine pleura dimidium hand efficiente ; pleuris latis plants 
punctatO'Sulcatis^ apicidus acutis lente decurvis^ secundo et tertio aese conniventibus. Cauda 
lata^ axe brevi turbinato At-annulatOy annulo terminali triffono apiceni emaryinatum attin^ 
gente ; pleuris 6,primum reciis (duobm primis semisulcatis) dein arcuatis, apicibus retrarsts 
foliaceis ovatis subaqualibm. 

I cannot do better than extract Prof. M'Coy's excellent description from the work 
above quoted, and I think he is fully justified in placing this Lower Silurian form in the 
subgenus Eccoptochile. It is, indeed, a near ally of Cheirurus clavtffer^ Beyrich, from 
which, however, its rectangular, not ovate, shape, and broad transverse flattened tail easily 
distinguish it. 

*' Cephalic shield nearly semicircular ; glabella slightly clavate, smooth, with three seg- 
mental furrows on each side; the posterior pair longest, turning. backwards and inwards nearly 
to the neck-furrow, enclosing a triangular space on each side longer than wide, the width 
rather less than that of the undivided poi-tion of the glabella beneath their bases, the two 
anterior pair of furrows shorter ; cheeks broad, gently convex, closely and coarsely pitted ; 
neck-segment thick, smooth ; eye-line extending with a slight curve to the margin in front 
of the angles; axal lobe very convex, narrow, slightly tapering, nearly parallel-sided, 
smooth, of twelve segments ; three similar rings belong to the pygidium, a fourth terminal 
one being obtusely trigonal ; the side-lobes are flattened, and more than double the width 
of the axal lobe ; pleurae nearly straight, narrow, and, for the greater part of their length, 
flattened, and having a broad, nearly mesial, pleural sulcus, deeply punctured like the 
cheeks, dividing each into two parts ; the posterior largest, and forming a thick, smooth 
rounded ridge in the distal third of its length, bent down and a little backwards, swelling 
to a thick, narrow ridge in the middle, the sides and the extremity expanding into a broad, 
thin, foliaceous appendage ; the pygidium terminates in six broad, ovate, leaf-like, semi* 
membranous flaps. Length of thorax and pygidium two inches two lines, width two 
inches three lines ; width of axal lobe six lines. 

" This magnificent Trilobite can only be confounded with the Eccoptochile damgera^ 
Beyrich, from which it is distinguished by the much greater vndth of the lateral lobes of 
the thorax, and the thin, flat, leaf-like appendages of the pygidium, which in that species 
resemble thick, pear-shaped clubs." 

Locality. Llandeilo ifLAOS, two miles north of Builth, Radnorshire (Woodwardian 
Mus.). Also Abereiddy Bay, Cardiganshire (Mr. H. Hicks), 



Ch. (Eccoptochil:^) Frmerici, n. sp. PI. V, figs. 18 — 21. 

CuEiRUBUS Frederici, Salter, in Mem. Geol. Sarv., toI. 5, (ined.), pi. viii, &g. 1—3. 

CA. {Eccoptochile) triuncialis et ultra, capite fransverso, longispinoso. Glabella 
oblonga paraUela aeu aniice atigustior, granulosa, sulcis distinctis abbreviatis obliquis quasi 
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radiatie, lobo antico parvo irigono. GentB scrobiculafa nee seripta, lot/ffispinosa. Oeuli 
omnino aniici.parvi. Thotcuc axe modieOyfere ut pleuraslato^ his conveons rectis, profunde 
8ulcatis, apicibus recurvis 4, longispinosis. Cauda major^ axe 4-(vel.' 7 ?)annulato, longo, 
limbo sulcato et in spinas 6 retrorsum flexas subparallelas productis. 

This Trilobite, found about five years since by Messrs. Homfray and Ash, in the slates 
of Fortraadoc, is a member of a group more characteristic of higher beds. There cannot 
be much doubt of the genus, and though the long spinous hinder pleurae are a new 
character for this section of Cheirurm^ it can only be compared with such species as the 
Ch. (Eccopt.) claviger, before mentioned, and the B, Sedffioicki. From both, the spines — 
and the deeply grooved, not punctate, pleurae — distinguish it easily ; I am not quite sure if 
fig. 21 belongs to this or to a distinct species ; it is much larger, and has more joints 
in the tail. 

Occasionally as much as three and a half inches long, and rather wide (all our speci- 
mens are much compressed). The head is wide, less than semicircular ; the outer cheeks, 
occupying the greater part of the head, are margined all round by a continuous furrow, 
and produced into long head-spines ; the border smooth. The eye is very far forward, 
as in iS'. Sedpoicki, and the facial suture so forward as to cut the outer margin much in 
advance of the middle of the head, separating a very small free cheek. 

The glabella is not nearly so wide as the cheeks ; it is parallel-sided, apparently not 
much longer than broad, and has the furrows very distinctly marked. These are three on 
each side, and rather deep, all straight and inclined a little upwards, the front ones 
especially, so as to have a radiate appearance. They reach more than one third across the 
glabella, and thus leave but a narrow space down the centre. The front lobe, marked 
out by the two converging front furrows, is a wide triangle, and does not occupy more 
than a third of the length of the glabella, the surface of which is granulated. 

Thorax apparently of only eleven flattened rings, of which the axis is not quite so 
wide as the pleurae ; these last are convex and deeply grooved along the middle, almost 
to the ends ; each is produced into a long, sharp spine, bent backward in all the 
segments ; but in the foiur or five hinder ones the spines are fully equal to the length of 
the pleurae themselves. 

The tail, which can hardly be distinguished from the thorax, has in the more perfect 
specimen (fig. 18), only four joints and a terminal piece to the axis. In fig. 21 there are 
six or seven rings. The smaller specimen has the tail-spines more lateral. In the larger 
one they reach more toward the end of the tail ; but part of this difference may be due 

to pressure. 

C. Bryx, a species described by Mr. Billings from the Quebec limestones,* has a 
larger number of tail-spines ; but it is a closely allied form. 

Locality. Upper Teemadoc slates ; Garth Hill, and Penclogwyn, Fortmadoc (D. 



• In the * Canadian Natnraliat and Geologist,' vol. t, p. 322. 
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Hoinfray, Esq.). Mr. Frederic Ash, formerly of Fortmadoc, contributed many specimens 
of Tremadoc fossils to the Museum of Pract Geology ; and the species is named after 
him, to record his labours in the district. 



Spfl^REXOCHrs, Beyrich 

Eyes facetted minutely ; head very convex, almost globular ; the cheeks not scrobiculate ; 
&cial sutiuie ending on the external margin, near the angles, in front continuous and sub- 
marginal; glabella large and nearly spheiical, with three furrows on each side, the two 
upper very obscure, the lower strong and curved down to the neck-furrow ; thorax of 
eleven joints, without any furrows ; tail of three segments, free at their ends ; labrum 
subtrigonal, with a marginal furrow, but without lateral furrows. No rostral shield. 

As the labrum of the last described section of Cheinirus, viz., Actinopeltia^ has a very 
similar labrum, it might be difficult to say in what, except in proportion, aud in the 
extreme convexity of all the parts, this very abnormal Trilobite differs from that subgenus. 
However^ as Sphaerexochus is widely recognised, and as, moreover, there appears to be no 
rostral shield (that of Cheirurus is well established by Barrande), it is convenient to adopt 
the name. 



Sphjsrexocuus miruSi Bcyrich PI. VI^ figs. 1 —6. 

Calymcne clatifroks, Hmnger, Leth. Suec, 2Qd Sapp., t. xxxrii, fig. ], 1840. 
Spharexocbvb iiiRUs, Beyrich, Ueber einige Bohm. Tril., p. 21, 1$45. 

— -- Id. — Zweite Stttck, t. i, fig. 8, 1816. 

«-> CALVVS, M'Coy. Syn. Sil. Foss. Ireland, pi. 4, fig. 10, 1846. 

^- MIRUS, Corda, Prodom. einer Monog. Bohm. Tril., fig. 72, 1847- 

— — Barrande. Syst. Sil. de Boh^me, vol. i, pi. xlii, figs. 11» 18, 

1853. 

— — Salter. Decades Geol. Surv. No. 7, pi. lii, 1853. 

— — Id. Morris's Catal. 2Qd ed., p. 115, 1854. 

A few years ago this was one of our rare British Trilobites. Now, the accident of a 
tunnel being driven through the rich formations of the Malvern Hills has rendered it one 
of the most frequent ornaments of the cabinet. Messrs. Gray and Fletcher obtained the 
species first from the Dudley Limestone. Sir R. Griffith found it in the Caradoc Lime- 
stone of Kildare, and Prof. M'Coy published it almost immediately after Beyrich's 
description had appeared in 1846. The Geological Sui-vey collected it in abundance from 
the same locality in Ireland ; and now our friends, Dr. Grindrod, of Malvern ; Messrs. 
Hollier and Ketley, of Dudley ; and Messrs. Allport, of Birmingham, have contributed 
excellent materials, which enable us to complete the account. 
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Larger specimens have lately occurred ; and the finest I kuow, in Dr. Grindrod's collec- 
tion, is nearly two inches long. Of this the head occupies more than a third of the whole 
length, and the glabella is very large, occupying, as seen from above, four fifths of the 
width, and quite overhanging the narrow front margin. It is, excluding the neck-segment, 
nearly a true hemisphere, and has a pair of large orbicular lobes at the base, deeply cir- 
cumscribed, and further apart from each other than their own diameter. The furrow that 
bounds each of these lobes is broad, sharp, and equal in depth all round, leaving no com- 
munication with the body of the glabella (figs. 4, 5, 6). Above these lobes, on each side, 
are two faint impressed lines, which represent the upper furrows (see fig. 5, a) ; of these 
the one next to the round basal lobe is placed at a less distance from it than the 
diameter of that lobe, at about the point of the head's greatest width, and the upper one 
at an equal distance in advance of it towards the front. The cheeks are small in com- 
parison with the glabella, and hang vertically from its sides (fig. 5, cc), like a pair of 
lappets from a cap or helmet ; they are oblong, and have a thickened margin. The small 
convex eye is placed very near the glabella, and below the middle of the head ; the facial 
suture runs outwards from it, and reaches the exterior margin, which it cuts obliquely, a 
little in front of the posterior angle, as is fig. 6 ; in front of the eye it continues parallel 
to the glabella, and runs along the edge of the narrow front margin, leaving the free 
cheeks connected beneath by a narrow band (fig. 5, d). The free cheek is hatchet*shaped ; 
and the small eye (fig. 5, c*) occupies the inner corner, supported on a fold of the crust, 
which truncates, or even indents it below. The eye is thus pushed up into a supine 
position ; it is short, oblong, and very convex. The lenses are numerous, larger in size 
than the granulations of the genera] surface, and placed near together, less than half their 
diameter apart. In this specimen we have not the outer surface sufficiently perfect to 
enable us to say whether the cornea is raised into facets (as Barrande thinks) or not ; from 
the inferior surface (fig. 5, d) the lenses have fallen out, leaving pits which indicate their 
size. The posterior corners of the head are rounded off', and they bear, instead of a 
spine, only a small tubercle (fig. 6), which is placed far inwards. 

The labrum has not }'et been found in England, but it is figured in M. de Barraude's 
plates, and we reproduce it from a Bohemian specimen (fig. 5, e). It is trapezoidal or inverted- 
pyramidal, half an inch wide by four lines long, straight at the base, where it is much 
broader than it is long, and the. apex is truncate and slightly emarginate. A broad, 
shallow furrow runs round the end and sides, leaving only a small central convexity of the 
same shape as the labrum. This convexity is not indented by any lateral furrows. The 
auricles (see p. 60) are brought to a le^el with the base, and thus no notch is left between 
them and the ascending processes, as in those of forms of Cheirurua which most resemble 
it (see Barrande's plates, xl, fig. 30, and xlii, fig. 19). 

The surface of the head is covered by a fine, close granulation (fig. 6), which occupies 
also the free cheeks or wings ; it is, therefore, one of the subgeneric distinctions from 
C/ieiruru8, in which the cheeks are always pitted or scrobiculate. 
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Thorax parallel-sided, scarcely tapering backwards, of eleven thick rounded rings; 
the axis as wide as the sides, and of eqaal breadth throughout, very convex ; each joint 
much raised and rounded (see iig. 4). Pleurae horizontal as far as the fulcrum (fig. 6, d), 
and then abruptly deflexed, and from this point the pleura tapers outwards to a conical 
blunt point, which, at the extreme tip, is a little bent forwards. The fulcrum is placed at 
rather less than half way from the axis ; but in the last segment it approaches much nearer, 
— to about one third (fig. 6,/). Its place is indicated by a protuberance, both on the forward 
and hinder edge of each segment (fig. 6, dand/); but these swellings are not isolated 
tubercles, as in Cheirurm, nor are there any oblique or longitndinal furrows on the pleurae, 
as in that genus, to break up the uniform convex surface of the segment. 

Tail about semicircular, truncate ; the axis conical, its base of two depressed dose-set 
rings, its apex of one long triangular joint, which is separated from the second joint by a 
deep depression ; from thence it is flattened, or even depressed, for some distance, but 
suddenly rises to an obtuse and elevated tip (fig. 6, y). When seen endwise the tail 
presents a bent appearance. The sides are composed of three obtuse convex lobes, which 
scarcely project on the margin; the upper one follows the bend of the hindermost 
pleura^ the second is less curved, the third parallel to the axis ; all are deflected, so that 
an end-view of the tail gives an angular outline, very distinctly seen in the Decade figure 
above quoted. 

The entire surface of the thorax (fig. 10) and tail, like that of the head, is covered 
with a fine granulation, the grains of equal size throughout. 

Variations.-^Oxxx Dudley specimens have the tail somewhat shorter and wider, and 
the terminal joint of the axis therefore shorter, than those from Bohemia. Irish speci- 
mens (figs. 14, 15) are more like the foreign ones in this respect. The space between the 
lower glabella-lobes is least in these Irish specimens, though some of them have it con- 
siderably wider than the diameter of the lobes ; in a Wexford specimen the space is pro- 
portionally as wide as in those from Dudley, which often have the lobes as far apart as in 
Bohemian examples. 

The species we have to compare this with are many. These are : — ^the 8, scabridus of 
Angelin, which differs but little, and may be identical ; the S. angustifrons^ id., which has 
flat, expanded lobes to the tail; 8. defiexm^ 8. granvlatus^ 8. con/onnis, and 8. Wegelini, 
of the same author, have incomplete basal lobes; one figured, but not named, by 
Dr. Beyrich in his second paper (1846), which has the lobes of the tail lengthened out, 
and the terminal joint of the axis short.* An eighth is that figured in the lower part of 
our plate (figs. 27, 28), possibly a Cheirurua of the Jctinopeltis group ; but having such 
marked basal lobes, I regard it as a SpAarea^ocAus for the present. The last I shall notice 
is from the Lower Silurian Rocks of Thibet, and has been figured from Col. Strachey's 

* This ought to receive a name. The genus ia too scanty to render it inconvenient, fif. BeyrickU 
would do very well for it. 
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work.* The projecting buUate lobes of the glabella, iu the Indian fossil, give the aspect 
of staring eyes, and suggested the term S. idiotes. Most of the above-mentioned are 
apparently, but rare species. The really cosmopolitan fossil is the S. miruSj which has 
been found in Bohemia, Sweden, Britain, and North America. 

Localities. — Caradoc Rocks; Chair of Kildare, Co. Kildare; Carrickadaggau, 
Co. Wexford; Biggar, Lanarkshire (specimens all in Mus. P. Geology). Woolhopk 
Limestone ; Malvern ? Wenlock Limestone and Shale ; Dudley, Walsall, Malvern, 
abundant. 

Abroad it is found in Lower Silurian strata of Dalecarlia (Hisinger), Upper Silurian 
of Bohemia (Barrande), and in Ohio, North America. From the latter locality I have seen 
specimens in Sir C. Lyell's collection, and M. de Vemeuil also quotes it from thence. 



SpH^REXOCHUS ? BOOFS, ». 9p. PI. VI, figs. 27, 28. 

CHBiRURua CLAViFaoNS, M*Coy, Synopsis Pal. Foss. Woodw. Mus., pi. i, f, fig. 12, 

1851 (not the other figures, nor of Dalman^ nor Angeling 
nor Sars and Boeck). 

I must give t^is a name, both because of the paucity of British forms of this genus, and 
to call further attention to it. I had long named it as a distinct species in the Jermyn 
Street Museum ; and lately I have found, by the correspondence (and a careful drawing) 
of the talented Mr. Harry Seeley, of Cambridge, that M'Coy's figure quoted above repre- 
sents a more complete specimen than the one in Jermyn Street (fig. 27). M'Coy's specimen 
is correctly represented in fig. 28. There is some doubt of the genus, for it may belong to 
the section Actinopeltia of the group Cheirurus^ but the general character is much that of 
8phcsrexochu8y and we do not yet know the limits of these two subgenera, for such they 
assuredly are. 

I shall content myself with an English description, and only point out its charac- 
teristics. It is a larger form than 8. mirus. The glabella is of an oblong-ovoid shape, 
very convex, almost gibbous, but not so greatly so as is that of the Cyrtometqpm j^bbm, 
Angelin, a very near ally. 

The basal lobes occupy nearly one half of the length of the glabella ; they are wider 
than long, and somewhat oblique, — their shape corapressed-sphaeroidal, not truly round, and 
on the inner side they are connected with the body of the glabella by a depressed neck, 
about half as wide as the width of the lobe itself. The pair of lobes stand apart about as 
far as their shorter diameter. The neck-furrow is strong, and much arched forwards, 

* The work is yet unpublished. But the plates and descriptions have long been printed. The 
Trilobites (nine species) are figured in Plate I. Among them is a new type allied to Cheirunu, but with- 
out eye or facial suture (PrMopt>ctc«, Salter). 
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and is very prominent and elevated, but not broad ; neither of our specimens show its full 

width. 

The strong convexity of the great eye-like lobes suggests some such name as the 

above. 

Locality. — Cabadoc Slates of Sholes Hook, Haverfordwest (fig. 27, Mus, P. Geology), 

Applethwaite Common, Westmoreland (fig. 28, Woodwardian Mus.). 

Amphion, Pander^ 1830.* 

Head short, transverse, without spinose angles. Glabella nearly rectangular, with 
three pairs of furrows, the front pair generally approximate on the anterior margin, and 
always enclosing a very small forehead-lobe, often narrower than the glabella. Eyes 
small [reticulate, Angel%n\ ; facial suture behind the eyes ending on the exterior margin a 
little in advance of the rounded angles; labrum entire, pointed, convex, margined all 
round ; body with fifteen to eighteen rings, the pleurae without grooves ; tail of few 
segments, the axis short, the pleurae with free terminations [includes Pliomera of Angelin, 
1852]. 

Amphion is just one of those genera which show the near connection between the 
Cheirurida and Calymene^ to which it is allied by the elongate form, numerous body- 
segments, glabella not widened in front, and facial suture ending nearly in the angles. 
On the other hand, it is like Zethw and Cybele by the grooveless pleurae and free 
segments of the tail, which extend beyond the margin as in those genera, and close behind 
the shortened tail-axis ; also by the entire labrum. 

From both groups the peculiar shape of the glabella and the numerous unfurrowed 
pleurae distinguish it. The typical species is the Aaaphua Fischeri of Eichwald, which was 
called Calymene polytoma by Dalman. Pander established the genus Amphion^ but again 
altered the specific name. In A. Fischeri there are eighteen body-rings. 

Amphion pseudo-articulatus, Portlaek. PI. VI, figs. 29, 30. 

Amphion PSBUDO-ikBTicuLATUS, Portlock. Geol. Rep. Londoiid. Tyrone, pi. iii, fig. 5, 

1840. 
— - «^ SalieTt in Morris's Catal., 2nd edit p« 99, 1854. 

^ ~ Id, Siluria, 2nd ed., p. 537, 1859. 

A. iriuncialis, lonyua, axe glahelldque convexis, fronte haud contracto. Caput semi- 
circuiare, piaryine anyusto. Glabella aubparallela, convexa^ lobis Srevibus, subradiatis^ 
antico quant glabella lato, transversa, lineari. Oculi retrorsi, prope ylabellam positi. 
Thorax seymentis 17, axe convexo. Cauda expansa, pleuris subclavatis 5, duobus tenni- 
nalibuspost axin abbreviatum subplanum omnino connatis. 

* ' Beitrage sur Geognos. des RasBicli. Reiches* Petersburg, 4 to. 



AMPHION. 81 

It was a proof of the late General Portlock's scientific acumen to have decided this to 
be an Amphion, a genus, be it remembered, never recognised in Britain before his work 
appeared ; for assuredly the characters of the head are unlike those of the typical species, 
and yet there is no manner of doubt that we must admit it, and enlarge the generic cha- 
racter so to do. The forehead-lobe is much wider in this than in the other species, 
as our woodcut will show. (Fig. 17.) 

The species probably grew three inches long, as indicated 
by fig. 30. The head is transverse, semicircular, or nearly '• 

so ; the glabella, which is moderately convex, occupying fully y^^^^^^^ *^^^ 

one third, and regularly, but very slightly, tapering back- ' //i|r^ W^k\\ 
wards to the small neck -segment. The furrows are three LJ^r^ty^^^ j^ 
on each side, very short, and somewhat radiating, en- 

closing a linear basal lobe, a clavate middle one opposite the eye, and a subrectangular 
upper lobe, between which and the very short, wide, and transverse forehead-lobe is only 
a short, straight furrow; but beneath this it is continued as a faint curved depression 
(not shown in our figure)' so as to follow the direction of the middle or ocular furrow. 
The forehead-lobe (and this is unusual for the genus) is as wide as the rest, and is a 
narrow linear segment. It has no central furrow, such as exists in A. Fisc/ieri, nor dLuy 
crenulate border in front ; indeed, the front margin must have been very narrow, as our 
figure (woodcut 17) indicates. 

The cheeks are triangular and gently convex, strongly and rather deeply marginal, the 
margin being not so broad externally as in A. Fisc/ieri, and the cheek consequently more 
triangular and less oblong. The eye is placed far inwards for the genus, and only 
one third up the cheek. We have not the actual eye. It was small, but is not preserved 
in our specimen. The facial suture curves largely out and upward beyond the eye, and 
cuts the obtuse head-angles. 

As the glabella is more convex than usual in the genus, so is the axis of the thorax 
which follows it, and which is not so wide as the sides, but wider in proportion than other 
species. The pleurae are each convex, especially within (in the cast), and have the fulcral 
point at one third, whence they bend backward and curve downward. No pleural groove 
shows on the exterior surface, but within the crust the furrow is visible on the anterior 
edge of the segment.^ The extremities are curved, and apparently rounded, but this 
last may be deceptive. 

.The tail is remarkable, and in our largest specimen (fig. 30) shows well the characters 
which separate it from A. Fischeri. Its parabolic flattened axis, divided into five rings, 
reaches barely more than half the length, divided by only faint axal furrows from the five 
side pleurae, of which four are well distinct on each side, and have a sublinear but some- 

^ This is asual in all genera with nngrooved pleurae, and hence the distinction of those groups which 
have '^plcTre li sillon," from those which have '^plevre k bourrelet'* is an artificial one. Gheirarus and 
Sphserezochus show the intermediate character. 

11 
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what clavate form, the truncate ends being oblique. The two terminal ones close so 
completely behind the axis that the suture is soldered, and they appear as a single rectan- 
gular plate, with a terminal notch only. The whole tail is gently and regularly convex, 
and the appearance thus given is very peculiar. 

Locality. — Caradoc Slate of Tramore, County Waterford (Mus. P. Geol.). 



AmPHION BENEV0LEN8, U. Sp. PI. VI, fig. 31. 

A> minor, capite {soliim coynoto) lente convewo, latimarginato, margine frontali incrca- 
sato nee crenulato. Glabella lente convera antice latior^ lobis longis transversis, antico 
abdreviato triangularis vix pltis quain dimidiumfrontis efficiente ; sulco centrali mullo. Oculi 
retrorsi, a glabella paullum remoti. Reliqua absunt. 

Much more nearly like the Russian species than the one above described. J. bene- 
volens, named in honour of Mr. Nevins, of Waterford, differs frpm that species in its pro- 
portions, and in the presence of a plain, thickened, anterior margin instead of the crenulate 
border visible in the Scandinavian fossil. It is about the same size. We have only the 
glabella and a part of the cheeks, which show the eye to have been also very much nearer 
the glabella than in the species just quoted. 

Head seven lines long and about fourteen wide, semicircular, a little pointed in front, 
gently and regularly convex, the glabella being just as long as broad above, and tapering 
slowly behind — the axal furrows quite straight. A thick margin runs round the front, 
quite free from corrugations, and with a small tubercle in the centre, the division between 
this margin and the glabella being feeble for the extent of the forehead-lobe, which occupies 
rather more than half the whole width of the glabella in front, and has a pair of very 
oblique, faint, straight furrows to bound it. Outside this the marginal furrow is as deep (in 
the cast, which is all we possess) as the abrupt axal furrows of the head. The middle and 
basal furrows are long, reaching more than one third across the glabella ; the middle one 
straight at first, then gently decurved, the lower one quite straight, and all of them deepest 
at their inner termination. The neck-furrow rises considerably toward the middle, so as 
to make the basal lobes cuneate, but neither the neck-segment nor any of the lobes are 
tumid. All partake of the regular and gentle convexity of the head. 

The eye is placed opposite the median lobe ; it is small, but elevated, and surrounded 
by a rather deep furrow, and it is only about twice as far from the glabella as from the 
neck-furrow (in J. Msc/ieri it is three or four times as remote). 

Locality. — Caradoc Slate of Newtown, Waterford, in company with Phacops Jamesii, 
described at p. 32. 
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A. PAUPER, n. sp. PL VI, fig. 32. 

Omnino precedenti simillimua, nisi maryine antico anyustiore, lobis glabella longiori" 
bus radiatis, postico sinuaio, mediano valde obliquo recto ^ antico obsoleto. Glabella lente 
convexiuscula^ lateribus pauUum arcuatis. Oculi subremoti. 

One specimen only has been preserved of this neat species, which is truly distinct. It 
is about the same size as the preceding, from which, at a glance, you may distinguish it by 
the long glabella-furrows, and when closely examined it is found that there is one pair 
absent, viz., the obsolete anterior ones. A faint marking only indicates their proper 
position. 

Glabella, including the narrow front border, as long as broad, regularly and gently 
convex, arched slightly in front ; the sides not straight, but curved outwards ; the upper 
angles rectangular. Anterior border narrow, not thickened. Anterior furrows quite 
obsolete. Median furrows starting from the upper angle or a little below it, straight, 
oblique, and reaching far towards the centre. Lower furrows situated opposite the eye, 
and reaching nearly as far as the upper ones. The middle lobes are thus subcuneate, the 
basal lobes broad-linear. The neck-furrow is distinct, but shallow ; the neck-segment linear, 
but not so wide as the basal lobes ; none of the glabella-furrows are thickened at their ter- 
minations. Axal furrows not deep. Position of eye doubtful, but pfobably further 
forward than in A. benevolens. The neck-furrow on the cheek is strong. 

Compared with the preceding species, A. pauper differs in nearly every part. Instead 
of a thick front margin, it has a narrow one ; the anterior furrows are obsolete, a very curious 
character, and peculiar to this species. The median ones oblique and longer than the 
basal furrows, which are sinuous instead of straight. Lastly, the head is less convex, and 
all the furrows — ^neck-furrow, axal-furrow, and glabella-furrows — less strong. The outline 
of the glabella is barrel-shaped, not rectilinear. 

Locality. — One specimen only is known, from the Caradoo Rocks of Tramore, where 
it occurs with the preceding (Mus. Irish Industry, B. 643). 
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Genm — Staurocephalus, Barrande^ 1846. 

Head cruciform, with long clavate glabella, greatly swelled in front into a hemispheric 
lobe ; — the base narrow, cylindric, with two pairs of lateral furrows. Cheeks convex, with 
pedunculate eyes, and serrate edges. Facial suture ending on the external margin. 
Body-rings ten, without pleural grooves, pointed. Tail of few segments, the apices of 
the pleurae free. — ^Barrande. 



Staurockphalus Murchisoni, ^^rra^flK?. PL VII, figs. 13 — 20. 

Staubocsphalus Murchisoki. Barrande, Prodrom. Sil. Syst. BoMme, p. 53, \M^. 

— — „ Syst. Sil. Bohlrae, pi. xliii, fig. 28—32 

1852. 

— .» M'Coy. Synopsis Woodw. Mas., pi. i f, fig. 15, 

1855. 

— — Salter. Morris's Catal., 2nd. ed.p. 115, 1854. 

— * — Id. Siluria, 2nd ed. p. 540, 1859. 

— — Id. Decade 1 1 . Geol. Sur7., pi. 5, fig. 1-5, 1865. 

S. ovatuSy tuberculoma^ oculis remotiusctdiSy margine genarum yjtnoso. Cauda quadrata, 
pleuria sex^ omnibus aqualibus retrorsis parallelia, Aaud divaricatis. 

One of the most curious, if not one of the most conspicuous, of our British species. 
The globular head, or rather glabella, set on its narrow stalk-like base ; the gibbous 
cheeks, projecting eyes, serrate border, and spiny comb-like pleurae and tail — combine to 
give a most unusual and extravagant appearance to the fossil. It is seldom found 
perfect ; but the skill of the Dudley naturalists has long been exercised on it, and speci- 
mens are now to be found in several cabinets. Mr. HoUier's and Mr. Ketley's very 
fine specimens are the principal ones figured. Our fig. 18 is from the Museum of 
Practical Geology : it was formerly in Mr. E. Davis's collection, and is from Presteign. 

About an inch long, of which the gibbous head occupies more than two fifths. This 
is longer than broad, roughly triangular in general outline, but not truly so. It appears 
rather four-lobed, or like the heraldic " fleur-de-lis," the truly globular front occupying 
more than half the length of the glabella, and being at least three times as wide as its 
semicylindrical base, from which it is abruptly cut off by a transverse furrow ; the base 
is marked by two distinct lateral lobes, besides the neck-furrow. The cheeks reach 
forward about half way up this globular portion; and the central part is unusually 
raised, so as nearly to be on a level with the glabella. The cylindrical eyes are on the 
most convex part of the cheeks, and are directed outwards, scarcely forwards. The 
margin is distinct in front of the head, has a very narrow prominent ridge, and furnished 
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on each side with about fourteen truncate spines ; the cheek-spine is directed backwards 
and but slightly outwards, abrupt at its origin, and not reaching beyond the two or 
three first body-rings. The facial suture cuts the outer border in a direct line from the 
base of the eye. 

All the prominent parts of the head are covered with larger and smaller tubercles ; 
they only fail on the deeper furrows and the truly vertical outer half of the cheeks. They 
are conspicuous on the border and even on the cheek-spines. 

The body and tail united are slightly longer than the head, the body of ten rings many 
times longer than the short square tail, and the axis about one fourth the whole width 
and highly convex, especially in front. There are no axal furrows to separate the 
gibbous axis from the horizontal portion of the pleurae ; and these soon curve downward, 
and are abrupt and steep on the sides. 

The pleurae are seraicylindrical, the front portion, separated by the pleural groove, 
being very narrow in this and allied genera, placed on the forward margin, and scarcely 
visible.^ The apices curve much backward, and in the hinder pleurae again a little 
upward, and are produced into strong spines beyond the ovate facetted portion. And 
all along these pleurae, and over the axis, tubercles are placed at equal distances, except 
that the central prominent tubercle fails on the alternate rings of the axis, and the inter- 
vening ones, especially the ninth, are stronger than any other tubercles, and remind us of 
the spines on Encrinurtis, a genus not yet described in these pages. 

The tail is nearly square, concave rather than flat, — ^the short conical axis of four rings 
not easily separable from the sides, which are composed of three flat, broad, spinous pleurae, 
directed backwards and quite parallel, so as to give a comb-like appearance. A few 
tubercles are scattered on the surface. 

Locality and Geological Position. — Caradoc Rocks, Rhiwlas, near Bala, N. Wales 
(figs. 19, 20). WooLHOPE Limestone and Shale, Corton, Fresteign (fig. 18). Wenlock 
Limestone, Dudley and Malvern. 



S. globiceps, Portlock. PI. VII, fig. 21. 

Cebau&us olobiceps, Portlock, Geol. Rep. Tyrone, p. 257, tab. i, iig. 7, 1843. 
STAUROCEPHALUS GLOBICEPS, Salter. Morris's CataJ., 2Dd ed. p. 115, 1854. 

— — Id. Decade 1 1. Geol. Survey, pi. v, fig. 6, 1865. 

8. ovatm, yranosus, caudd utrinque elongatd^ spinis divergentibtis. Glabella stipite 
brevi viw lobato. Oculi approximati. Spina genaleB etpleurcdes diffusa. Cauda brevis, 
pleuris primariis longe extensis^ latis; reliquis — ? 

^ Yet I doubt the propriety of making this character so important in classification as Barrande has 
done. The pleural groove is always present in one form or another. In this case it is anterior, in Chei* 
rurus it is very short and oblique. 
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A much smaller species than the preceding, and distinct from it by abundant cha- 
racters of shape and habit. The divergent spines of head, thorax, and tail, enable us 
at once to recognise it ; and of the latter the remarkable extended iirfit pair of pleuree 
(the rest of the tail is lost) show a near connection with the S. unicua, next described. 

Only two good specimens, 10 lines long, are known. The head is equal to the thorax 
in length, and longer than the caudal portion. It has a very large globular front, longer 
than the square stipes, and granular all over. This stalk or base seems to be only 
furrowed beneath. The cheeks are granular, gibbous, with a prominent eye on the front 
edge near the glabella ; and directed forward, not outward, with a broad plain margin, 
and widely divei^nt spines. 

A very finely preserved specimen, fig. 1 8, lately acquired 
Fia. 18. by the Geological Survey, shows the body and tail-spines very 

well, and the free cheek furnished with short spines. 

The axis of the thorax is cylindrical, and as wide as the 

stalk of the glabella. The pleurse flat as far as the fulcrum, 

which is less remote than the width of the axis ; strongly tu- 

berculate at this point, and thence with patent (not recurved) 

spines, as long as the portion within the fulcra. The thorax 

tapers backward rather rapidly to the tail, which has a short 

three>ribbed axis; and the upper pair [of its pleurae are 

very much expanded widely divergent, and more arched than 

in our figure, which also represents the thoracic pleurae as 

ajtoKc(pi|PortiMit,fromA7niiire. ]egg curved than they really are. The hinder portion uf 

the tail is absent on our specimen. 

Locality. — Caradoc Rocks of Desertcreat, Tyrone ; also Ayrshire, — a solitary 

specimen, figured in the woodcut, (Mus. Pract. Geology). 



A third form, very abnormal in its characters and of large size, was named in MS. 
S. Madareni by Prof. Wyville Thomson, after the veteran Scotch geologist in whose 
company it was found. It is, however, Prof. Thomson's previously described Acidaspts 
unica. As he has mislaid bis own full description, I may supply the following notes 
from his specimens, and others presented to the Museum of Practical Geology by himself. 

S.? ONiCDS, IFyv. nomson. PI. VII. figs. 22—24. 

AciDAaPTS inncA, Thomim. Qaart. 0«ol. Joarn., toI. ziii, pi. vi, fig. 13 ; 1857. 
SiAOKOCEFHALDS ? UVICV3, Salter. Decade II ; Geol. Surv., Art. 5, 1665. 

8. \^-uncialie, oblong, sparse ffranidosua, glabella gihhd eminentisaimd, corpora piano, 
caudd eapansd transversd. Caput latum, glahdld clavatd elevatd/rontem longe impendenk, 
d gents punctalis disiinctissimd ; margine crasso utrinque biapinoso. Pleura aubplana. 



STAUROCEPHALUS. 87 

9tdcat{p, reday apicibua abrupte recurvis. Cauda lata brevis, a^e ajjpendiculato, pleurts 
primariis latissimis spatulatis, marline poatico truncato. 

In the absence of a figure sufficiently complete (for the one quoted above is very 
defective) it is necessary to give a rather full diagnosis of this remarkable form, which 
tends to show the passage of the Cheirurid into the Acidaspid family. Indeed, if Prof. 
Thomson be correct in figuring 12 segments to the body, the species is abnormal for 
either Acidaspis or Staurocephalus. The shape of the head shows clearly enough that it 
is to Staurocephalus, or else to one of the sections of Cheirurus, that this bizarre fossil 
must be referred* C&eirurua often has 12 segments, Acidaspis 9 or 10, Staurocephalus 
only 10. The grooved pleurae are unlike Staurocephalus, but like the section Eccoptochile 
among the genus Cheirurus. But no Cheirurus has so clavate a glabella, though a 
tendency towards it is exhibited in some species, and Spharocoryphe of Angelin is very 
near to our fossil. There is an evident relation, too, with Idchas in this form, both in 
the shape of the tail and the character of the pleurae. But the external position of the 
facial suture — far up the cheek — easily distinguishes it from that genus. I do not further 
describe it, as it has already been fully noticed, though not figured, in Decade 11 of 
the Geological Survey, just published. 

Locality. — Caradoc Schists, at the base of the " Orthoceratite and Graptolite Hags,*' 
Peuwhapple Glen, Ayrshire (Wyv. Thomson). 

Staurocephalus. Sp. PI. VII, fig. 25. 

An imperfect fossil, but distinct from S. unicus. It has tuberculate pleurae. 
Locality. — Caradoc. Ayrshire (Prof. Thomson's cabinet). 



JDeiphon^ Barrande. 1850. 



DeipAon, the most abnormal in appearance of the whole Cheirurid family, is not 
found, when closely examined, to depart very much from the ordinary type. Except in 
the extreme reduction of the cheeks, and inflation of the glabella, the head might well 
pass for that of a Cheirurus of the section Actinopeltis ; while the body and tail, extravagant 
as they seem at first, have all the usual characters of the family. We have now perfect 
specimens, and can improve Barrande's description. 

Form somewhat circular; very loosely built, and produced into spines on the margin. 
The head composed of a globular glabella without furrows, long-spinous fixed cheeks, 
and minute free cheeks, — ^the facial suture ending on the exterior margin. The eye pro- 
minent, not stalked. Hypostome narrow, granular, without any rostral shield. Labrum 
hexagonal, with a truncate end, small lateral auricles, and an unfurrowed hemispherical 
centre ; the base is narrow and arched. Thorax of ten joints with a very convex axis. 
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and linear ungrooved pleurae with free curved spinous ends. The tail is short, with a 
minute axis of four joints, and is quite truncate below ; its two upper pleurae developed 
into great divergent spines — the rest obsolete, more so even than in Staurocephalus glo- 
biceps. 



Deiphon Forbesi, Barrande. PI. VII, figs. 1 — 12. 

Deiphok Forbesii, Barrande, in Haidinger's Berichte, p. 6, 1850. 
— — Salter. Morris* CaUl., 2Dd. ed., p. 106, ]8a4. 

Siluria, 2Dd ed., pp. 539, 262, 1859; and quoted in 
many general works. 
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J). uncialiSi latus^ granulosus. Glabella spharico-quadrata^ oculos impendens, latitudine 
fere genis aqualis, granulis creberriwis, magnis minoribusque mixtis. Lobus cervicalis 
angustus. Spina a base glabella orientes ; in juniore curva, tenuiores ; in atate crassa^ 
sinnosa, retrq/lexa, hand patentes. Thorax pleuris anlrorsum curvis, ad basin contractis, 
apicibus recurvis ; anticis posticisque brevioribus ; ultima brevissimd, et siepissivie caudam 
adharenle^ nee connatd, Cauda lata^ ad basin truncata^ axe 4t'annulato stellato depressot 
pleuris solum duobus^ crassis, patentibus, apicibus recurvis. 

I have been diflPuse in the diagnosis, for the reason that I suspect more than one species 
is confounded under the name of this most odd-looking, rare, and precious Trilobite. Not 
that fragments are uncommon, they are frequent in the Dudley slabs; but perfect 
specimens are of the rarest occurrence ; and we are fortunate in being able to present 
naturalists with the complete form. 

The specimens figured in our plate show that the species must have grown fully an 
inch long ; and as the breadth is greater than the length, it must have measured one and 
a quarter inch from tip to tip of the curved spines. The glabella forms the greater part 
of the head, is hemispherical, rather quadrate in age, but truly hemispheric in the junior 
stages, or rather subspherical, for it forms at least three quarters of a sphere, and in front 
it is only somewhat less convex beneath than on the dorsal surface. In very old 
specimens, fig. 6, the large glabella overhangs the eyes, which are placed close to it ou 
the forward edge of the narrow spine -like cheeks. These arch upward more in young 
specimens, so as to be like the figure given by Barrande ; but are more horizontal at their 
origin in the adult. Hence they curve outward and backward (most backward in the 
older state) and are longer than the width of the glabella itself : they are also covered vnth a 
more imbricate granulation ; see fig. 9. The eyes are supported by folds of the crust, which 
occur both on the fixed cheek behind the eye and on the small triangular free cheek, which 
last projects a little at the facial suture beyond the spine, and is more finely granular 
than the spine itself. 

The eyes are (according to Barrande) coarsely granular; — ^they appear to be more finely so 
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in ours, which, from several differences of proportion in all the parts, I suspect to be a 
different species. If so, I shall call it after the distinguished palaeontologist who discovered 
the genus. It may be only a local variety. 

The thorax, now for the first time figured, has a narrow convex axis, of ten rings, 
tapering slowly backward, and strongly distinguished from the gently curved pleurae. 
These arch a little upward, and at the recurved pointed apices strongly downward^ giving 
a singular aspect, as of the prickles of a Geum or a teazel-head. The pleural are semi- 
cylindric, contracted at the base, most convex along the median line, and flatter towards 
the tips. They are quite separate from each other, not touching, so far as I can see, 
along the fulcral edge ; nor is there any distinct fulcrum, only a little expansion on the 
forward edge. We have omitted an enlarged view of the thorax-ring on the plate, and 
supply it here. 




Deiphcn For bent. Balirged view from above, not endwise, of seventh thorax-ring. 

The front pleurae are shorter than those which follow them, to accommodate the former 
to the shape of the head-spines ; the hinder pleurae^, in like manner from the seventh, begin 
to shorten ; and the last is so short and slender, and so frequently attached to the tail (not 
connate with it, however^ as Barrande supposed and figured it), as to look like a part of 
that organ. 

Tail — a pair of widely divergent broad-pointed prongs, strongly curved back at the tips ; 
and more divergent in the adult (figs. 11, 12) than in the younger state (figs. 1, 2, 3). The 
end is quite tnmcate, the base of attachment narrow ; and the axis, of three or four rings 
arranged in a stellate fashion , is depressed below the whole of the genera] surface. 

Locdity. — Wbnlock Limestone of Dudley and Wallsall ; Wenlock Shale of Malvern 
Tunnel. I do not know it elsewhere in Britain. 

* Foreign distribution. — Etage E. Bohemia. The genus occurs in Regio D — E. in Sweden 
(Angelin). 



I do not enter upon the description of those doubtful members of the Cheirurid 
group — the genera Cyhele^ Encrinurus^ &c., for the reasons before assigned, viz., the 
imperfection of the materials, and the doubt I still feel whether these genera should not 
form a distinct family group. I shall also omit the family Jcidasptda, the materials for 
which are more complete, but the knowledge we yet have of them is not so. It is better 
to leave these, and begin upon those groups of which we have abundant materials. I 
shall therefore follow on with the families Ccdymenida and Asaphida. 
12 
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CALYMENIDiE, Bronyniart. 

The group so named must for the present be restricted to two genera, both of which 
are the most common of all Trilobites, and grow to a large size. If we admit more than 
Calymene and Homalonotus into the family, we shall have a heterogeneous group, some of 
which have the facial suture ending in the posterior angles, and others on the posterior 
margin — some with more and others with less than thirteen rings to the body. But if 
these latter are considered to form a distinct family — the Conocephalidse, the two genera 
above named constitute a most natural group. Calymene has the trilobation of the body 
complete. Homcdonotm is singularly deficient in this respect. Some of the species, 
indeed, of this last genus are sufficiently trilobed to connect them with Calymene^ others 
are so slightly lobed that the term Trilobite is a misnomer as applied to them. But in 
the essential characters of thirteen body-rings, and a notched labrum attached to a distinct 
rostral shield, both agree ; and the facial suture in each ends exactly on the angle, a position 
midway, it will be observed, between that in the two groups already described, and that 
which it assumes in all the * Primordial* genera of the ConocephalidaB, which have it posterior. 
Restricted thus, we have a numerous set of species, belonging to two natural genera, 
included in this group. They have a thick granulated crust, often ornamented and even 
spinous superficially, but without produced spines or angles to any part of the margin. 



Calymene, Bronyniart. 

One of the most graceful and compact of all the Trilobite group ; the head and tail 
well developed, but not extravagantly so ; the former with a three-lobed glabella, very 
convex and narrowed in front, and with prominent supine eyes, which have evidently a 
very thin cornea, in which, only very rarely, the lenses are visible -^ a thick margin to the 
head, the suture being in front submarginal and subtending a broad rostral shield. This 
bears a notched labrum, with a central gibbosity, conspicuous in all the species. Body of 
thirteen rings, the axis convex, and the pleurae facetted and rounded at the ends. The 
tail, of about five lateral segments duplicated throughout, and the convex axis reaching to 
the very end in all the species, and with eight or ten rings to it. 

The range of the genus is from the Arenig Group to the Ludlow Rocks. In Bohemia 
alone is Calymene known to rise somewhat higher ; the upper limestones of that country, 
containing Calymene, being generally considered to be the lower beds of passage in the 
Devonian strata. 

^ Hall, in his ' Palaeontology of New York,' has figured the lenses. I have never seen any traces of 
them. 
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C. TUBERCULOSA, Salter. PL VIII, figs. 1 — 6. 

Calymene Bluhenbachii, var, ttjbebculosa, Dolman, p. 36? (not tab. 1, fig. 2). 

1826. 

— — — Huinffer. Lethsea Suecica, p. 10? (not 

tab. 1, fig. 3), 1837. 

— — Murchison. Sil. System, pi. vii, fig. 5 only, 1839. 

— TUBERCULOSA, Salter, Mem. Geol. Survey, vol. ii. pt. 1, pi. xii, 1848. 

— — Id. Decade 2, Geol. Survey, pi. viii, 1849. 

— — Id, Morris Catal. 2nd edit., p. 102, 1854. 

— — Id, Siluria, Ist ed., pi. xviii, fig. 11, 1854 (by acci- 

dent not introduced in the 2nd edit., 1859). 

— Blumbnbachii, var. Hall, Pal. New York, vol. ii, pi. a 66, fig. 6? 1852. 

C. lata biuncialia depressa alatacea, nee tuberculosa ; marline /rontali capitis valde 

producto recurvo ; genis gibbosis, glabella brem depressd. Thorax axe angusto, pleuris 

planis usque ad fulcrum, quod antice ad dimidium, postice ad tertium positum est. 

Cauda lata depressa^ lateribus abrupte deflexis, axe conico subplano 7 — 8 annulato ; costis 

lateralibtis 5 planis, sulcis acutis Iiaud interlineatis. 

If species be anything more than confirmed varieties, this is a good species ; and being 
common in Shropshire, there is sufficient material to judge from. It is entirely different 
in aspect from the common Dudley Trilobite, being greatly more depressed, and having a 
projecting recurved snout, which distinguishes it at a glance. 

Our specimens are not more than 2^ inches in length, and in breadth 1^ inch. Whole 
surface equally and minutely scabrous. General form broad for the genus, not much 
attenuated posteriorly, depressed. Head short, wide ; the glabella not more prominent 
than the cheeks, and much naiTower, contracted in front, and separated by a deep furrow 
from the front margin : it has three lobes on each side, the basal one large, the middle one 
nearly spherical, the third minute ; the forehead-lobe is small, the neck-lobe large and 
prominent. The neck-furrow is continued nearly to the posterior angles, which are 
rounded. Cheeks gibbous, often more elevated than the glabella, bearing the small eyes 
on their most prominent part. These are placed opposite the middle lobe of the glabella, 
and at some distance from it. A strong deep furrow separates the cheeks from the 
glabella, except opposite the eye, where a buttress is thrown across from the cheeks touch- 
ing the middle glabellar lobe. The wings are strongly bent downwards, and even inwards 
on the under surface of the head, and the anterior margin is much recurved, and produced 
into a snout. On looking at the under view of the head, the margin appears greatly bent, 
and in the angle so formed, the curved rostral shield, half as long as broad, is inserted ; 
beneath this is attached the hypostome, which is squarish-oblong, with the terminal angles 
rounded ; it is strongly convex forward, the convexity terminating in a comjAressed tubercle ; 
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one or two concentric lines, as if of growth, mark the surface, which is also scabrous, like 
the general crust of the body. The axis of the thirteen body-rings is convex, but narrower 
than the pleurae, and constantly tubercular on the sides. The pleurae are horizontal half- 
way, and then strongly decurved ; their ends rounded posteriorly, and bent forward. 
Fulcrum distant from the axis, about half-way from it near the head, — at one third, or 
rather less, behind. Pleurae sharply furrowed, the forward or fulcral half somewhat 
narrower than the posterior. Tail nearly semicircular, with the front angles truncated ; 
evenly and gently convex, the axis not prominent, the sides decurved strongly towards 
their edges. Axis not percurrent, narrow, conical, with seven rings and a terminal boss. 
Lateral ribs flattened, separated by sharp, narrow furrows, starting at a wide angle from 
the axis, and curved back on the sides, simple, or but rarely marked by a central line near 
their ends, — not bifurcate, as in C^. Blumenbachii. 

Junior. — ^The proportions of the axis to the sides, and the structure of the pleurae 

are similar ; but the glabella is more cylindrical, not widened below ; the tail is propor- 
tionately smaller, has the axis wider and more convex, with fewer ribs ; and there are but 
four distinct ribs on each side. 

Variations, — In some the axis is a little more prominent ; in others a greater or less 
depression of the glabella occurs, and apparently the production forwards of the snout is 
not always in the same degree. But these variations are within narrow limits, and our 
species never seems to approach C. Blumenbachii in convexity, especially with regard to 
the glabella and caudal axis. The front is constantly produced, the surface minutely 
scabrous, not covered with scattered tubercles ; but this last character occurs in some 
varieties of C. JBlumenbac/iii, which is more variable than we formerly believed. 

This really beautiful species shows in the reduction of the glabella a tendency towards 
the characters so strongly displayed in the Lower Silurian forms. In the projecting 
buttress which stretches from the region of the eye towards the second lobe of the glabella, 
an approach is made to the very curious C. camerata of Conrad, in which the processes from 
behind the eye form projecting wing-like covers to the axal furrows. And in the slight 
furrows of the arched lateral lobes of the tail, several foreign species are imitated. 

Localities. — ^Wenlock Shale, Burrington, Shropshire, abundant. Ludlow Rocks, 
Underbarrow, Westmoreland. 

Foreign hcalities, — Clinton Group (May Hill Group). Hall's figure probably repre- 
sents this species. 
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C. Blumenbachii, Auctorum. PI. VIII, figs. 7 — 16. PI. IX, figs. 1, 2. 

Lyttelton. Phil. Trans., vol. xhi, pis. i, ii, p. 598, 1750. 

Mortimer. lb. p. 600. Mendee da Costa, ib., vol. zlviii, p. 296, 1753 ; also 

Guettard, JFilckeM, Klein, Watch, Beekmann, &c., 1757 to 1773. 
C. FLATTS, Green's Monograph; cast No. 4, 5, (not C. Blumenbachii, id.) 1832. 
Tailobites tuberculatus, Brunnieh, Nye Samml., &c., i, 389, 1 ; 1781. 

— — Blumenbaeh. Abbild. Naturh. Oegenst., i, t. 50; 1810. 
Entomolithbs fabadoxus, Parkinson. Org. rem.. Ill, pi. xvii, figs. 1 1, 13, 14 ; 1811. 

— TUBERCULATUS, Wahlenherg. Nov. Act Ups., viii, 31, 6 ; 1821. 

Caltmene Blumenbachii, Brongniart, Crust, foss., ii, 1, pi. i, fig. 1 a — c ; 1822. 

— — Dalman. Palsead. 35, 1, teb. i, figs. 2—3 a— c ; 1826. 

— — Payton. Trilob. of Dudley, fig. 14 (pUte only) 1827. 

— — Murchison. Sil. Syst., pi. vii, figs. 6, 7 (not fig. 5) 1837. 

— var. NiAGARENSis, Hall. Pal. N. York, yoI. ii, p. 307, pi. Ixyii, figs. 1 1, 1 2; 1852. 
Calymene Niagarbnsis, Hall. Oeol. Report 4th district, p. 101, fig. 3; 1843. 

— BUBDiADEMATA, M'Coy. Pal. Foss. Woodw. Mus., pi. i F, fig. 9 only ; 185 1. 

— 8FECTABILI8, Angelin. Palseont. Suecica, t 19. f. 5 ; 1852. 

C. magna 3 — 5 uncialts, elongaia, valde convexa, — ^er totum tuberculosa. Caput gla- 
belld magna longd, ntrinque trilodd, marginem frontalem compressum craasum haud produc* 
turn attingente ; genia declivibm, vix glahelld latioribus. Thorax axe quam pleuris lato^ 
convesDO fere gibbo ; pleuria defiexia nee planis, fidcro approximator antice adtertiam, postice 
ad quintam partem latitudinis posito. Cauda angmta, subtrigona, axe gibbo^ lateribua 
dedivibus 5'Costatis, coetia omnibua bifidia^ aulda profundia. 

It is necessary to be diffuse in the specific character ; for in this genus it is only by 
contrasted differences of proportion that we are able to distinguish the species. C. Blu- 
menbachiij like all common Trilobites, has a considerable range of variation ; but the 
greatly extended large glabella is after all the best character of the species. It occupies 
fully a third of the head in width, and is so long as to touch the thickened front margin, 
which is neither produced nor much refiexed. In this all the specimens agree, while 
they differ in points of mere proportion. The glabella is sometimes a little wider, espe- 
cially at the base ; sometimes less convex, but always more prominent than the cheeks, 
and even overtopping the eye-tubercles. The tail varies in width, but is always trigonal 
with deflexed strongly ribbed sides ; and the pleurae, always strongly decnrved, are some- 
times flatter, and sometimes very convex, i. e., curved very strongly down, as in our 
figure 15. 

The species being so common, it is only necessary to describe the points relied on for 
its distinction from others ; for the Dudley fossil has been much confused with kindred 
forms, and these differ sufficiently from it when closely examined. 

€. Blumenbachii is the largest of the genus ; our fine central specimen, the one figured in 
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the ' Silurian ' System, being 4 inches by 2^ broad. Swedish specimens sometimes reach 5 
inches. Form ovate oblong, not much pointed in front, and obtuse behind. The head occupies 
more than a fourth the whole length, and is semicircular, — our fig. 8 giving the true shape, 
while fig. 7 is more pointed than usual. The glabella is more than equal to the width of 
the cheeks ; and reaches quite to the thickened front margin. It is very convex, especially 
in front, and is bell-shaped, the base expanded, the large, round, lower lobes fully fth the 
whole length, the middle ones about half this length, the upper minute. All are convex 
and well circumscribed. The marginal furrow and the axal furrows deep ; the cheeks 
convex, but not nearly so much so as the glabella ; and the eyes, placed two thirds up, are 
not very prominent, nor is there any strong buttress connecting them with the central 
glabella-lobe. The neck- and marginal furrows strong, and all but complete, sometimes 
(fig. 18) quite so. 

The margin is very thick, and seen on a front view (fig. 16) not so much bent up- 
ward as in the last species. The rostral shield is a good deal wider than long, and the 
sutures converge much toward the labrum, which (fig. 10) is squarish-oblong, with 
parallel sides beneath the broad ascending processes. The centre is gibbous, with a strong 
tubercle ; and there is a strong concentric furrow separating a broad margin. The tip is 
emarginate, with obliquely truncate angular lobes. 

The axis of the 13 body-rings is very convex, and as wide as the deflexed pleurae, 
from which it is abruptly separated, but not by a furrow. The axis tapers very little 
backwards. The pleurae, horizontal for a third of their width, bend strongly down at the 
fulcrum, placed at one third near the head, and in the last joint at Jth the width of the 
pleurae. Pleural groove strong, the forward half of the pleura being the smallest. 

Tail roughly trigonal, with the front greatly arched, and the base-line very little 
curved. The convex axis occupies one third the width, converges quickly near the tip, 
and is thence continued by a short appendix to the very end of the tail. It has six or 
seven rings, and a smooth, convex, terminal portion, beyond which is a smooth appendix. 
The sides have five strong bifid ribs, very little arched, subparallel, the hinder ones 
becoming quite longitudinal in direction. The margin is strongly bent inwards at right 
angles to the surface, but not further incurved. All the tail is granulated. The granu- 
lation of the margin is very close and fine, (fig. 18 i) but over all the rest of the body 

tubercles are mixed with the granules (fig. a) often conspicuously. 
^'^- ^^' (See also PL VIII, figs. 7, 15, &c.) 

The following variations may be noted. Our PI. VIII, fig. 7, has a 

somewhat more pointed head and longer glabella than usual, while fig. 

16 has it rather shorter than ordinary, and more expanded at the base. 

Fig. 8 has the normal shape of the glabella-lobes ; the basal ones being 

pyriform and somewhat wider than long. In fig. 14 the length is 
Oifyl^ene Bhtmen- greater. Fig. 16 has the large lobes triangular. Fig. 15, in the 
mUedgr«nwi^-"** * Mus. Pract. Gcology,' has the granulation stronger than in most 
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specimens we have seen,^ and is also deeper in the body; the vertical height of the very 
convex form being exactly half the width. Tew specimens have the height greatly more 
than one third. In some, fig. 16 for instance, tlie marginal furrow ia continuous all 
round the front. Fig. 14 has scarcely any interval behind the thick front margin and 
the glabella. 

Var. pulckella, Balman ; Palseadse, p. 35, &c., has the glabella narrow in the young 
state; our fig. 19 may very well represent such a form. The head is more triangular, 
and the glabella narrower than usual. Fig. 11 has the same character. Fig. 16, on the 
contrary, has a wide short glabella. But all these variations are within narrow limits. 

There are differences of proportion in the tail. Some have the length as ten, to a 
breadth of eleven. A second has it in the proportion of seven to ten. In others it has a 
length of five, to a breadth of seven. And there are all intermediate proportions; I 
figure a variety from Mr. Allport's collection, which difiers more from the ordinary 
form of the species than any other Upper Silurian specimen I know. I call it 

Var. Allfgrtiana ; — capite trigono^fronte prodactd, glaheUd breviore. 

In this variety the knots on the axis are very strong ; the 
fulcrum is further out than usual, the glabella more sunk, and Fro- 20. 

the front so much produced as to suggest the idea of a strictly 
intermediate variety between this and the preceding species. 
Such specimens as this tend to shake our faith in species, and 
make us ready to believe that they are after all only con- 
firmed varieties of some more common type. Even if thia be 
true, they are not, for this reason, of less consequence either to 
the naturalist or to the geologist : nor is it necessary to extend 
the idea indefinitely to genera and families. 

Fig. 12 shows decided knots down the sides of the axis, 
and this is very probably Dalman's variety tuherculata. Figs. ^- BiMmrfAtuhn. «r, ail 

_ , , -.nil 1 1 i.-i perliana, from DudlcT. 

15, and m part 16, also show them; they are absent m the Mr. AUporfi coiiectioD. 
majority of Dudley specimens. But these variations are all 

slight compared with the amount of difference seen on comparing the Dudley fossil 
with the Lower Silurian forms distinguished under the name C. senaria. 

The internal casts figured from the Woolhope beds, PI. IX, fig. 1, and from the Llando- 
very beds, PI. IX, fig. 2, show a tendency to a narrower and shorter form of the glabella ; 
and some Dudley specimens also tend this way. And it will be well in comparing C. Slu- 
menbachii with its var. brevicapitata, to bear in mind that we must compare casts with casts 
in order to understand the amount of difference. For instance, PI. IX, fig. 1, is that of 

^ Another ■pedmen in the Mus. P. Geology, imperfect, hat u Urge u onr central figure, has the 
granulation remarkably clow, coTering the whole lurface. And, wbenerer the true surface is preserved bj 
careful cleaning of the ■pccimens, this character is more or less conipicnoua. 
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a very thick old crusty and that partly accounts for the space between the glabella and 
the front. In fig. 2 the crust is much thinner, and the space is consequently not so great. 
But in both these the glabella reaches nearly to the front margin ; and is bell-shaped, not 
triangular. In the species which follow, the glabella is more and more reduced in size, 
till it reaches its minimum in the C. parvifrons, PL IX, fig. 21 We shall take these 
species in descending order. 

Localities. — Caeadoc, Ireland (Prof. McCoy), Lower Llandovery, Carmarthenshire; 
Radnorshire ; Pembrokeshire ; Mullock, Girvan, in Ayrshire ; Mayhill Rocks of Norbuiy 
and the Longmynd ; Malvems, &c. ; also Dingle, Ireland. Woolhope beds, Bogmine, 
Shelve, Shropshire. Wenlock Shale and Wenlock Limestone, everywhere in 
Great Britain and Ireland, where these rocks or their equivalents occur ; the chief speci- 
mens from Dudley and Walsall. Lower and Upper Ludlow Rocks, Shropshire (rarely). 
Marloes Bay, Pembrokeshire. Aymestry Limestone — Leintwardine {C. aubdiadematay 
McCoy). 

Foreign Distribution. — Sweden and Norway, in Upper Silurian. Niagara 
Group of New York and Pennsylvania, &c. Etage E. Bohemia ; Barrande. (This last 
locality is somewhat doubtful.) Kindred species are found all the world over in rocks of 
Silurian age. 

C. Blumenbachii, var. CARACTACI. — GlaheUd anguatiore breviore, caudd normali, axe 
lato, lateribusque defiexiB. PI. IX, figs. 3 — 5. 

[C. SELENECEFHALA, GrcenCi MoDogr. Cast No. 3, 1833?] 
C. SI3BDIADKMATA, M^Coy. Pal. Fu88. Woodw. Mus. pi. i F, (fig. 10 only) ; 1855. 
C. Blumenbachii, var, breyicapitata, in part. Salter in Mem. Geol. Survey, vol. 
iii, pi. zvii, fig. 9 only, 1865. 

« 

Not above 1^ inch long, and fully IJ broad, ovate, the head semicircular, with the 
glabella equal in width to the cheeks, and in length rather greater than its breadth. 
The glabella is parabolic, blunt in front, and has the three side-lobes well developed, — ^as in 
the type-variety. The eye is rather forward, and there is no buttress opposite the middle 
lobe. Except in this reduced size of the glabella, and in a slightly narrower axis and 
more arched side-ribs to the tail, there is no essential distinction between it and the 
ordinary form. It has been, however, occasionally (being always in the state of casts only, 
confounded by myself and others with the true C. brevicajpitata, which, indeed, being the 
C. aenaria of Conrad, the name had better be extinguished. I would call the present 
variety Var. aelenecephala, were I sure of Green's name ; but his cast is very imperfect. 

Locality. — Caradoc Rocks of Shropshire ; abundant. (Mr. Edgell, Mr. Lightbody, 
Geol. Surv. Collections, &c.) Bala, Llanwyddyn, Llangollen, Snowdon, &c., in N. Wales. 
Desertcreat, Tyrone; Col. Portlock (Mus. Pract. Geology). Coniston, Westmoreland. 

Foreign localities. — North America, if C. selenecephala of Green be the same. 
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Subspecies L 
Caltmene senabia, Conrad. PL IX, fig. 5 — 11. 

C. Blumknbachii, Green^ in part, No. 1 cast, 1832. 

C. SBMAKiAy Conrad. Ann. 6eol. Rep., N. Y., p. 49, 1841. 

— ffalL Palaeont. N. York, vol. i, pi. Ixiv, fig. 3, 1847. 

— Emmoru. Geol. Rep., p. 390, fig. 2, 1842. 

C. BRBViCAPiTATA, Portlock. Gcol. Report, pi. iii, fig. 3 only?, 1843. 

— Salter, Mem. Geol. Surv., vol. ii, pt. 1, pi. xi, figs, 1, 2, 1848. 

— „ „ vol. iii, pi. 17, figs. 10—12 (not fig. 9). 1805. 

— „ Morris Catal., 2nd ed., p. 102, 1854. 

— M*Coy. Pal. Foss. Woodw. Mus. 165, Ub. i f, figs. 4—6, 1855. 
C. Batlei, Id. Op. eit., tab. i f, fig. 8 (not of Barrande). 

C. yoBCiPATA, Id, Sil. foss. Ireland, pi. iv, Bg. 14 (head only), 1846. 

C modica wa? diuncialisj elongata^ aJutacea ; glabelld drevi triffond, triiuberculosd, loOs 
rotundis. Genu convea^a, absque processu ocularis oculis submedianis. Frons producta 
recurva, lonyitudine tertiam partem glabella aquans. Thorax awe convexo^ pleuris valde 
defiexis^fulcro approximator Cauda trigona, axe lato conico ; lateribus defiewis ^-costatis, 
— costis /urcatis. 

Under the name brevicapitata of Fortlock have been commonly included two marked 
Caradoc varieties or subspecies^ in one of which the glabella, though nearly resembling 
that of the ordinary form, is narrowed in front, and has a smaller proportion as compared 
with the cheeks. This I have already distinguished in the previous page by the varietal 
name, C. Caractaci. It is^ iu truth, not far removed from the Dudley variety. The 
other there will be much less hesitation in admitting as a distinct species. It has so 
short a glabella as to have suggested the specific name to Gen. Fortlock, and so cylindri- 
cal a form as to have formerly induced me to rank with it C.parvula, Barrande, a truly 
distinct fossil. And by the convexity of the form, and the breadth of the axis, it is dis- 
tinct enough from our next variety or subspecies, while the finely granular surface easily 
distinguishes it from the " Dudley fossil." 

C. senaria is a rather small species, the fragments seldom indicating a size of 
more than two inches in length. It is elongate-oval and very convex, the width of the 
head being less than half the whole length, of which the head itself occupies two-sevenths. 
It is semicircular, with the front produced and elevated ; and the triangular glabella is 
fully as wide at the base as the whole length from the neck-furrow to the front margin : it 
is also as wide as the cheeks in their full measure. The lobes are rounded, and all three 
quite distinct, the basal ones not so wide as the central portion of the glabella. The axal 
furrows deep, but not broad ; aud in the cast the attachment for the ascending processes 
13 
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is well marked (as in figs. 5 — 7). The cheeks gibbous anteriorly, but without any buttress 

opposite the middle lobe. The thorax convex^ its axis as broad as 
Fig. 21. the sides; the fulcrum (as in C. Blumenbachii) approximate. The 

tail is trigonal ; but its sides slightly arched, — the axis convex, 
not much tapering, abnipt at the end, and with six or seven 
rings. The sides are deflected, but a little arched, and have five 
ribs, forked thoughout. 

The whole surface is granulose (not roughly tubercular as 
in C. Blumenbachii) y with larger and smaller tubercles. I think 
C, callicepAala, Green, Cast No. 2, is too extreme a form to be 
CaipmeM mmtm. a ii from rcckoucd with this subspccics, though closely allied. Hall says 
Brituh ix>wer Silurian . jj jg identical, but the C. BlumenbachU of his work {C. senaria, 

east h from Ohio, with ^ \ ^ ^ 

the erast preserred. Conrad) is quite our specics, and is as common in the Lower 

Silurian Limestones of the Western States as in our own Caradoc 
and Welsh Slate Rocks. See woodcut, fig. 21, b. 

Localities. — Caradoc or Bala Rocks of Shropshire and North Wales — everywhere ; 
Westmoreland ; North and South Ireland, &c. Figs. 5 and 6 are the original speci- 
mens of General Portlock's work ; and fig. 8 is the perfect young specimen given in the 
' Memoirs of the Geological Survey.' 

Foreign Localities, — Trenton Limestone of the United States, abundant (under the 
name C. senaria). {Calymene nivalis, Salter, is the representative species in the 
Thibetan range of the Himalaya. See Col. Strachey's collection, now in the Mus. P. 
Geology.) 



Subspecies IT. 



Galtmens Cambrbnsis, Salter. PI. IX, figs. 12 — 14. 

C. BBEVICAPITATA, Salter. Mem. Geol. Surr., vol. ii, pt. 1, pi. xi, fig«. 3 — 5, 1848. 

C. BBEVICAPITATA, M'Cotf. Pal. F0S8. Woodw. Mus., p]. IT, figs. 4, 5, 1855. 

C. Blumenbachii, var. Cambbensis, Salter. Mem. Oeol. Sarv., vol. iii, pi. xTii, figs. 13, 14, 1865. 

C. modica, alutacea^ fronte subrectd ; glabella vix trigond brevi trituberculatd. Cauda 
axe angusto, lateribus valde arcuatis, multisulcatisy — sulcis profunde interlineatis. 

This marked species or subspecies has the glabella of the same shape with the Caradoc 
fossil C. senaria, last described ; but is flatter, and the upper glabella-lobe is almost 
obsolete. The front margin is produced, but not recurved. The body is elongate, and 
not so convex as in C. brevicapitata, and the tail especially is more expanded, — its sides 
less deflected and more arched, resembling in this respect our C. tuberculosa. The axis 
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is narrow, compared with the width of the sides, and seven- or eight-ribbed. The sides 
have six ribs, strongly interlined throughout, and arched outwards ; and the general shape 
of the tail is more transverse, ovate, and less triangular than in either the Dudley or 
the Caradoc species. 

Locality. — Llandeilo plags of S. Wales, abundant at Llandeilo ; at Lann Mill, 
near Narberth, &c. Fig. 1 3 is from a very perfect specimen observed by Sir H. De la 
Beche, and of which a cast only of the external surface is preserved in the Mus. P. 
Geology. The original is, I believe, in the rich cabinet of Mr. J. E. Lee, of Caerieon ; 
and is the finest known. 



CaIjYMEne TmsTANi, Brongn. PI. IX, figs. 15 — 18. 

Triatany Journ. des Mines, torn, xxiii, page 21. 1807. 

Caltm. Tristaiti, Br<mgn\art. Cr. fosa. 12, pi. i, fig. 2, a — k. 1822. 

— — Schlotheim. Nachtr. ii, 14, 2, 23, 2, and 40, tab. zxii, fig. 5, 1823. 

— — Dalman, Paleead., 62, 3. 1826. 
-^ — Emmerich. Diasert, 39, 4. 1839. 

— — Milne-Edwards. Craat. iii, 320, 5. 1840. 

— — Burmeister. Org. Trilob., Ub. 2, figa 7, 8, 1843, and Ray Ed. 

p. 40. 1846. 

— — Salter. Quart. Geol. Journ., vol. xz, pi. zv, fig 5. 1864. 

Calymene Tristani is a fossil belonging to the French, and not the British, Silurian fauna. 
But imperfect heads of this species are certainly found in the quartzose strata of Gorran 
Haven, near Mevagissey, Cornwall; and the tail, fig. 17, is found in company with 
several other French fossils in the now famous Budleigh Salterton pebble-bed. 

Our specimens from Gorran Haven, figs. 15, 16, show only the glabella and front of the 
head. The former is short, and wider than long, with the base broad, so as to form a nearly 
equilateral triangle. All the lobes deeply marked, and oblique forwards ; the basal lobes 
triangular, the middle ones nearly linear ; the upper ones strong for the genus. The cheeks 
highly convex, separated from the glabella by broad but shallow axal furrows ; which at 
the base expand over a triangular flattened depressed space (fig. 18) analogous to the cor- 
responding portion in HomalonotuSy see p. 104, line 6. The eyes are placed forward op- 
posite the upper glabella lobes. The cheeks strongly margined exteriorly. The front is 
produced^ very convex and recurved ; and the space from the front of glabella forwards is 
nearly equal to the length of the glabella itself. We have not the body, — ^which in foreign 
specimens has a broad axal lobe and greatly decurved convex pleurae. The axis of the 
subtrigonal tail, fig. 17, is highly convex and broad, of six or seven rings, and an appendix 
which reaches the end. The sides have five strong ribs interlined for nearly their 
whole length. I do not consider our British specimens suflScient to afibrd a regular 
diagnosis of the species. 
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Calymene Aroffo, a kindred species found with C. Triatani in the French and Spanish 
deposits^ has a smooth trilobed tail^ with scarcely a trace of libs. 

Localities. — Llandsilo (or Arknig) rocks, of Gorran Haven, Cornwall, figs. 15, 16, 
Mr. Edgell's cabinet. Budleigh Salterton, fig. 17. [Fig. 18 is added from a specimen 
from Nehou, Normandy, where the species is vety common.] 



Calymene duplicata, Murchison. PL IX, figs. 19 — 24. 

AsAPHUS DUPLiCATUS, MuTch. SO. Systeoi, pi. xxT, fig. 8, 1839. 
Caltmekb dupucata. Id, Siluria, 2Qd edition, pi. iii, fig. 6, 1859. 

— — Salter, Mem. Geol. Survey, toI. iii, pi. xTii, figs. 15 — 20, 

1865. 

C, modica^ rarissime biuncialis, alutacea, depressa, fronte paullum prodactd recurvd. 
Glabella parallela, longa ; oculi antici. Axis corporis anffustus, cauda longfus praan^ustus 
{nee quartam partem latitudinis cauda subplana efficiens) 9 — \0-annulatus. Costa laterales 
7 — 8, valde interlineata, arcuatce, hand de/lexa. 

An inch and a half long, — seldom more, and fourteen lines broad,^ greatly depressed, 
with a scarcely produced front not above one third the length of the glabella ; a very 
narrow axis, and a many-ribbed flattened tail. The head is viride, semicircular, and 
depressed, with a strong but very narrow margin all round. 

The glabella rather parallel-sided than parabolic (in the $ form, figs. 19, 20, somewhat 
broader and more arched on the sides), and not occupying above one fourth the width of 
the head. It has three well-marked lateral lobes, the lowest not greatly projecting beyond 
the others. The glabella is depressed^ and does not rise above the level of the broad 
gently convex cheeks ; on which the small eye is placed very forward, and distant from the 
glabella about half its width. The neck-fiurow is sharp, narrow, and strong ; the axal 
furrows narrow and deep. The surface of the head, and indeed of all the body, is finely 
granular. 

The thorax has a very narrow convex axis, in some specimens less than a fourth the 
whole width. The pleurae are very flat at first, and then, beyond the fulcrum, which is 
placed far out (at one half in the front rings, and one third posteriorly) they are strongly 
and vertically decurved, but not abruptly bent. 

The shape of the tail is semioval, depressed above, but convex around the margin. 
The form is remarkable for the genus, being so flat as to be more like the tail of an 
Ogygia or Asaphus (see fig. 21); and the numerous ribs, 9 — 10 on the axis, and 18 
on the sides, heighten the resemblance. The axis is barely more than one fifth the width 
of the tail in the i (fig. 19), and about one fourth in the ? form (fig. 24) ; — long conical, 
and rather abruptly contracted about the middle. The end of the axis is abrupt, and 

^ Mr. J. Lee, of Caerleon, has one specimen with the head \\ inch broad. 
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there is no appendix beyond it (see fig. 21). The side ribs arch widely out, and are 
so strongly interlined throughout, as to give the appearance of having twice the proper 
number of ribs. 

I have ventured to call fig. 24 the ? form, or it may stand for variety /3, fmmina. 
All the characters are the same as those of the typical variety a, except the somewhat 
broader axis. And such a difference we should be prepared to expect in Trilobites, for 
nearly all, as Barrande has shown, have a '' forme longue " and a '' forme large.'' 

Accordingly, in our var.ftBmina the general shape is rounder, and the glabella broader 
and less pointed ; the axis of body and tail broader, and the proportion borne by them to 
the sides consequently greater. But these differences do not constitute a distinct species, 
and the general aspect is much alike in both forms. 

The labrum is oblong, twice as long as broad, with parallel sides. It has a narrow, 
not extended base, and is concave under the front border, then very convex, and with a 
blunt tubercle above the centre. Two small tranverse lobes lie beneath this, forming 
a nearly continuous ridge, and the limb is tumid beyond as far as the base of the short 
furcate terminal lobes. 

C. Baylei, Barrande, is a closely related species, the tail is especially like ; but Barrande's 
figure and good Bohemian specimens in the British Museum show a species with more 
remote eyes, and the axis of the tail yet narrower than in the British form (Barrande, 
' Sil. Syst. Boheme,' PL XLVIII, fig. 49). It is an Upper Silurian fossil. 

Localities, — Llanpeilo vlaos, near Shelve and Wilmington, Shropshire ; Builth, 
Radnorshire; abundant. Lann Mill, near Narberth; Abereiddy Bay, Pembrokeshire, 
abundant. The species is not known beyond the British Isles, and appears to be very 
restricted in its range. It has been found at Waterford by Major Austin. 

Such species as the above help to conduct us to the (hnocephalidcB, and show the 
near connection of Calymene with that group. 



Caltmene PABviFEONS, Salter. PI. IX, figs. 25 — 28. 

Caltmens PAEViFROirs, Salter. Appendix A, p. 3 of Pal. Foss. VIToodw. Maaenin, 

2, pi. If, fig. 7. 1855. JtPCoy, ib., p. 167, pi. i f, fig. 7. 
1855. 

— — Salter, in MorriB* Catalogne, 2nd ed., p. 102, 1854. 

— — Id. Silaria, 2nd. ed., p. 53, fig. 4, 1859. 

C. biuncialia et ultra, convexa, sublavis ; capite subtriffono lato, fronte valde productd 
tumidd elevatd, J fflalella drevissima aquali, — idc paraAolicd quam longd latiore, lobis 
iribus elcmgatis subradiatis. Gents valde convexa, glaheUam latitudine I superantes ; 
oculis prominulis remolis, subcentralibus. . Thorax axe angmtOy pleuris valde deflexis. 
Cauda lata, axe convexo, lateribus valde decurvatis b-costatis, omnino interlineatis. 
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We formerly only knew the head of this curious species (see fig. 25). It is 16 
lines wide, and only 7 lines long. And of this length the tumid and produced front 
is two thirds as long as the small parabolic glabella. The latter is very little convex, 

a good deal wider than long, truncate in front, 
^'®* ^^' and with the three lateral lobes all distinct, ob- 

lique forwards, and reaching well into the gla- 
bella, especially the basal ones, which are subtri- 
angular and much contracted at their inner edge. 
The cheeks are large and tumid, and the small eyes 
are placed far forwards, on a level with the upper 
glabella-lobe, about as remote from it as the 
width of the glabella. The neck^furrow is strong 
C. panifrona, nat. size and magnified, beneath the glabella, but broad and shallow under- 
neath the capacious cheeks, and the lower margin of the latter is much curved. 

Prof. M'Coy's figure is very inaccurate in proportion. I have only lately been able 
to see the specimen, and give a more correct outline in our woodcut than fig. 25 in 
the plate, which was unfortunately copied from the Cambridge Synopsis. 

Var. Mi^BCHisoNi. PI. IX, figs. 26 — 28. — GlabeUd latiori, ocidis vix remotis. 

Imperfect as our materials are, it is clear this variety must be distinguished from the 
typical C. parvi/rons. The var. Murchisoni has a broader glabella, and the eyes less 
remote, and larger. Such differences may be due to sex rather than variety, and there 
is reason to suspect sexual variations to a small amount in this genus, as I have above 
shown (p. 101).' This variety, Murchisoni, is much more like C. Tristani, from 'which, 
indeed, except by the more truncate and less triangular form of the glabella, and far 
less strongly ribbed tail, it is somewhat difficult to separate it. 

Locality, — ^Arenig or " Skiddaw " group. Tai hirion, on the road from Bala to 
Ffestiniog; collected in 1844, by Prof. Sedgwick and J. W. Salter (Woodw. Mus.). 

Of the var. Murchisoni ; — ^the Stiper Stones ; viz. at Lord's Hill, and other neighbouring 
localities. Also at Cae Glyd, under the Manod Bach, near Ffestiniog — and at T^-obry, 
near Garth, Portmadoc (Mus. P. Geology; and the cabinets of Messrs. Ash and 
Homfray). 

^ Prof. Thomaon, who has obserTed handreds of specimens of the Catyw^ene Blumenhackiiy thinks there 
•is no difference of sex observable in that species. But that is no reason for doubting it in others. 
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Caitmenb? Daviksii, n.sp. Fig. 23 (Woodcut). 

C. eaudd latd mbtrigond, depreasd, antice subrectd, posUce rectangdd: axe anguato 
longo, 9-annulalo, percurrente ; laterihm 1 -costatis-costis radiaiis, valde duplicalia : atdcit 
profundia, faaeid caudali angustd convexd. Lat. \\ unc. ZoTtg. 1 vnc. 

The general character of this curious specimen forbids us to associate it with aoy 
other genus, as it is unlike the usual Upper Silurian forms. 

The tail is much depressed for the genus, wide, and 
rectangular behind, the sides very little curved, the apex 
obtuse. The length is rather more than two thirds the 
width, which is 1^ inch; the axis occupies only one 
fourth of the whole width, and is regularly conical, convex, 
and reaching the very end of the tail. It has eight 
distinct rings and a short terminal portion. The axal „ , ^_, .. ^ c w ,._«.. . 

° '^ C.r i)MiMu, from Ibe Wenlock Sbale- 

furrows are strong, the side-lobes convex along the middle, 

but not towards the margin, which is only slightly decurved. There are seven distinct 
lateral ribs reaching almost to the margin, and strongly duplicated throughout. The 
direction of the ribs is outwtu'ds, not much backward. The specimen is only an interior 
cast, and the actual margin is not seen. But the caudal or subcaudal fascia is very 
distinct, convex, and narrow all round, and the furrows, both of the axis and the 
sides, are strong and deep. The fulcral point is so remote, that if, after all, this should 
prove to be an unusual form of PAacqpa, I should not be greatly surprised. Still I 
think it is a CalyTitene. 

locality. — ^Wknlock Shale of Glan Wye, 3 m. N.W. of Builth, in Radnorshire. 
(Cabinet of Grif&th Davies, Esq., of Islington.) 



HOHALOKOTOS, JCoBt^. 
JDipleHra, IVimenu, Greea, &c. 

A natural genus, which has been admitted by every writer on Trilobites, since our old 
friend Dr. K5nig gave us the figure in the ' Icones Sectiles.' 

There is no pretence for separating any of the forms except as convenient subgenera. 
Prom Calpnene, its near ally, as, indeed, from most Trilobites, it is distinguished at once 
by its want of distinct trilobation ; and this peculiarity is only less distinct, not absent, 
in the earlier species. In the characters of the thorax, eyes, labrum, and even in the 
contour of the tail, the resemblance is so close to Calgmene that it is often difficult to 
distinguish fragments of one genus from the other. . In general, the very obscure glabella. 
scarcely lobed; and the broad, highly convex, and slightly trilobate thorax, distin- 
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Homaionoius is — Elongate, convex, with steep sides and a very broad axis, scarcely 
distinguished from the pleurae. There are thirteen body-rings, deeply grooved, and the 
fulcrum is close to the axis in most of the species* The head with an obscure quadrate 
glabella, slightly lobed ; a rostral shield ; and a quadrate labrum, tuberculate and gibbous in 
the middle, and with a bilobed tip. Surfetce of the body scabrous, occasionally spinous. 
Internally the cheeks have at their base a broad flat space next the glabella. 

JRanffe. — ^Upper Silurian, and Lower (and Middle ?) Devonian. 

The genus has not yet been satisfactorily divided, but the species may be conveniently 
arranged in five, or possibly six, groups or subgenera, as follows : 

1. Bronyniartia, Salter, 1865. Depressed, with broad rounded head, remote eyes, 
well-defined lobeless urceolate glabella, and many-ribbed rounded tail. Lower 
Silurian. 

^ 1 . Body scarcely trilobed ; the axis broad. {H. disulcatus is the type of the 
subgenus, and of this section.) Lower Silurian. 

H. biBolcatas, Salter. 
H. Sedgwickii, id. 
H. Edgelli, id. 

H. platypleunu, Green. 

§ 2. Body strongly trilobed; the axis narrow. (Type, IT. rudis; this leads off 
directly towards Cafymene.) Lower Silurian. 

H. radia, Salter. 

JET. Bohemicus, Barr. 

H. rams, Corda. 

H. brevieaudatuM Desloogch. 

H. Viearyi, Salter. 

2. TrimeruSy Green, 1832. Elongate, convex, with triangular head; eyes not remote; 
a defined, but obscurely lobed, broad glabella. Thorax slightly lobed ; tail many-ribbed, 
pointed, often acuminate. (Type, H. delphinocephalua.) Upper Silurian. 

H. delphinocepbalaa, (Sreen. 
H. Johannis, Salter. 
H, eylindricuMt id. 

3. Kceniffia, Salter, 1865. Convex; head wide transverse, with concave and tricus- 
pidate front. Glabella subquadrate, well defined. Eyes rather approximate, on gibbous 
cheeks. Tail pointed, many-ribbed. (Type, //. Kniyhtii,) Upper Silurian. 

H. Knightii, March. 
? H. ludenais, Salter. 
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4. Dipleura, Green, 1832. Convex; head wide, semi-oval, or subtriangular, witli 
somewhat pointed front. Glabella narrow, well defined. Eyes rather remote, on gibbous 
cheeks. Thorax slightly lobed. Tail obtuse, hardly ribbed. (Type, H. Bekayii.) 
Upper Silurian ; Lower Devonian. 

H. Dekat/ii, Qreen. 

H. sparnUf Eaton. 

H, obtusus, Sandberger. 
? H. crassieauda, id. 
? H, JArendi, Roemer. 
&c. &c. 

5. Burmeisteria, Salter, 1865. Elongate, convex ; head triangular ; eyes approximate 
on gibbous cheeks. Glabella distinct, lobeless, spinous. Thorax slightly lobed and 
spinous, as is also the many-ribbed pointed tail. (Type, ff. Herschelii.) Devonian. 

H. HerMchelii, Murch. 
H. armatus, Burm. 
ff. Greenii, Goldfuss. 
H. elongatus, Salter. 
ff. Pradoanus, De Vern. 

I have been obliged to include some foreign species, but these are inserted in italics. 
The genus HomaUmotus seems to have been chiefly a northern one in Silurian times, 
.bat during the Lower Devonian epoch it was common both north and south of tht* 
equator. After this period the whole group was extinct. 



Section — B&ongniartia, § 1. 
HoMALONOTUS BI8ULCATU8, Salter. PI. X, fig. 2 — 10. 

HoMALGNOTUS BISULCATT7S, Salter. Appendix to Sedgwick and M'Coy, Synopsis Brit. 

Pal. Foss., pi. 1 o, figs. 24—31, 1851. 

— — M'Cay. Ibid., fasc. 1, p. 168, 1851. 

— — Salter. In Morris' Catal., 2nd ed., p. 109, 1854. 

— — lb. Sauria, 2nd cd., p. 74, foss. 12, fig. 2, 1859. 

— — lb. Memoirs Geol. Sury., vol. iii. Appendix, pi. xvi, 

figs. 1—8, 1865. 

H. l-uncialis ovatus lastns, capite caudaque semtovalidus, rotundatis. Glabella depressu. 
Gena lata, ewtus deflewa; oculi submediani, valde remoti. Frons una cum genis continue ^ 
plano'-concava. Thorax viw lobatus. Cauda semiovata, obtusa, marline anguato recurva ; 
axe conico, II— l2'annulato, per S hnyitudinis cauda extenso, et appendice conico ; lateribu^ 
i-aulcaiis, sulcis duobus anticis valde projundis, /uiud inferlineatts. 

Long-ovate, but broader than in many of the genus, with a blunt semi-ovate heaci 
and rounded tail, ribbed strongly throughout. TrUobation conspicuous, but not deep. 
14 
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Glabella without lobes. These general characters will enable us to recognise the species, 
which is a very common one in the Caradoc sandstones and slates of Britmn, and 
especially of Shropshire and North Wales. The finest head is from Mr. lightbody's 
cabinet (fig. 9) ; the most complete body and tail are from the Geological Society's 
Museum (fig. 4). The species is a large one, and, judging from fragments, must have 
been fully ten inches long. It is ovate and blunt at both extremities. 

Head semioval, of which the glabella occupies three fifths ; it is pyramidal, but with 
sinuous sides, and truncate above ; and at its base is exactly as broad as the cheek. 
It is rather abruptly raised above these, in a step-like manner. The cheek itself is 
gently convex, but not abruptly so towards the eye, which is placed about centrally' and 
outside the highest point of the cheek, but does not nearly rise to the level of the glabella. 
This gives a peculiar character to the present species, for in the genus Jlomalonotus the cheek 
is often very convex. Young specimens (fig. 7) have the glabella greatly more distmct 
and more separated from the cheeks than in the adult, and the proportions are not quite 
the same, the glabella being longer. 

In front of the glabella the head is slightly concave only ; and the cheeks are as gently 

convex, without any central gibbosity or any strongly distinct margin. The neck-furrow 

is distinct all along, especially in the cast (fig. 9). It is strongest beneath the glabella, 

and then descends to a lower level beneath the cheek, along the base of which it is 

cnntinnous almost to the rounded angle. The facial suture is vertical in front of the eye, 

and beneath it curves boldly outwards. The 

^'^' ' eye is small and apparently ovate (not globular, 

as in the last species). The free cheek is tumid 

just outside the eye, and much deflected. 

The body, of thirteen rings, has its axis sud- 
denly and greatly wider than the base of the 
glabella, as indicated by the diverging lines on 
the neck-segment (woodcut). It is not actually 
a great deal wider than the pleurae ; but, from 
the general and regular convexity (the back is not 
depressed as in H. delphinocephalus), it appears 
much more on a front view. The axal fine is 
less strong in the adult than in younger speci- 
mens (fig. 7), and is marked out chiefly by a 
sudden angular thickening of the pleurae over 

S. iuulealu$, Msnhbrook, Shropihire. " ■ 

the fuJcral point (see figs, 4, 5). (Inside the 
crust this point is marked on the cast by an oblique furrow, indicating, of course, an 

' The deflected cheeks gWe the eye in our figure 9 too exterior a position ; and the eye it really [rfaced 
a little too far out in the figure. 
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internal ridge.)* The pleurae are themselves regularly convex and not abruptly bent 
down. Their facets are targe, their ends expanded, and not much bent forward. The 
pleural groove is narrow. 

The tail is semi-ovalj its end obtusely rounded, its margin all roand shghtly concave ; 
the anterior edge not greatly curved, and the facet very strong. The axis is gradually 
tapering, and reaches four fifths of the length ; and it is then continued by a conical 
appendage nearly to the margin. It is not very prominent or strongly marked out, but 
is nearly as wide as tbe side-lobes, with eleven or twelve segments, of which the two 
anterior are much stronger than the rest ; sides gently sloping, with about seven broad 
flat ribs, separated by narrow, sulci, the two anterior of which are disproportionally deep, 
the rest very shallow. These side-furrows are str^ght, and have a marked interval 
between their origin and the furrows on tbe axis. The contrast between the two deep 
upper furrows of the tail and the remaining faint ones is very striking, and suggested 
the name. 

Variationa. — The young have the head-furrows somewhat stronger. The tail-axis 
varies a little in width, and has nine to ten or eleven rings ; and the sides have stronger 
or fainter furrows. 

Trimenia plaiypleurus of Green, (' SiUiman's Amer. Journ.,' vol. xxxii, p. 169), nearly 
resembles ours in the caudal shield, but differs in its proportionate length and breadth ; 
in the short-conical form of its axis, and the stronger lateral furrows. H. Jackaom, Green, 
is another allied American form. 

Localities. — Aebniq gkodp, Tremadoc, N. Wales. Llandeilo flags, Anglesea? 
Caradoc 8ABD8TONB, everywhere in N. Wales and Shropshire. 



HoMALONOTUS Sbdowicki, ». sp. Woodcut, fig. 25. 
FiQ. 25. 



ffomi^vitolta SedfmeU, n. ip. From Candoc Rocki in Wotmoreland. 

' The condition of the fulcrnm i» rather complicated in Hontalonotna, from its coinciding vith the 
axal line, and it ie difficnlt at firat (o interpret the ca«t* of exterior and interior. 
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JET. magnuBy 7-9 uncialis ; capite latmimo^ longitudine hand dimidium latitudinis attin- 
gente ; fronte late truncatd redd. Glabella mbquadrata, ^ulcum obacurum marginalem frontis 
petens, ad basin latitudini gena convexm aqualia. Octdi post medium capitis positij sub- 
remoti. Sutura facialis margini postico paraUela. 

Heads onlj are known of this splendid species. It must have grown eight or nine 
inches long, and has, strangely enough, been quoted by M'Coy, in the Cambridge Col- 
lection, not only as H. bisulcatuSy from which the wide transverse head separates it, 
but even as Asaphus Founsii. 

The head is transverse, more than twice as wide as long, with so truncate a front as to 
have that edge parallel to the hinder one. The front margin has a slightly concave farrow 
within it, up to which the glabella reaches. This is subquadrate, its sides a little con- 
tracted, its base not much the widest, but still broad ; the front emarginate, and defined 
by the front furrow, as before stated. 

The cheeks are as wide as the base of the glabella, convex, almost gibbous at the eyes, 
which are somewhat remote. The facial suture curves out boldly from the eye, parallel to 
the hinder margin, and cuts the outer edge in advance of the blunt angle. The neck-furrow 
is strong in the cast, and reaches all across ; it is sharp under the glabella, and broader 
and blunter beneath the cheeks, separating there a broader and more convex neck-seg- 
ment than that beneath the glabella. 

The eyes, in large fine specimens in the Cambridge Museum (fig. 25) show a small 
eye- lobe. I only know two specimens; and yet I expect the species to be a common 
one, and its body and tail-portions should be looked for in the following — 

Locality. — Cabadoc Slates of Ravenstone Dale, Westmoreland. Both specimens 
are in the Woodwardian Museum. 

HoMALONOTUs Edgelli, fi. sp. PI. X, fig. 11 (and fig. 10?) 

If. minor, H. bisulcato simillimns^ nisi caudd {solum cognotd) angustiore, axe angusto 
conicOy 8'annulatOj a lateribus declivibus bene sejuncto. Costa laterales 7 plana, hand 
interlineata, ad marginem angustum fere tracta, duo superiores profunde exarata. 

It is possible that the small head (fig. 1 0) from Horderley may belong to this species, 
but I only describe the tail. 

A neat species, which has so strong a resemblance to the preceding that it may be 
difficult to distinguish it when more specimens are found ; and it may possibly, though, 
I think not probably, be the c? form of H. bisulcatus. Nevertheless the proportions 
are so difierent that we cannot well mistake it. The tail is very convex : the axis is 
decidedly narrower, — hardly more than half the breadth of the side-lobes, and the ribs 
fewer : and though these are only differences of proportion, and we must wait for better 
materials to be certain about the species, they are probably sufficient in a genus like the 
present, where the forms are so closely allied. 

Locality, — Caradoc beds. Acton Scott, Shropshire. Mr. H. W. Edgell's cabinet. 



I 
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Section — Brongniartia, ^ 2, 
HoMALONOTUs RUDis, Salter. PI. X, figs. 12 — 14. 

HoMALONOTUS BUBis, Salter. In Appendix to Sedgwick's and M'Coy's Synopsis. 

EoBs. Woodw. Mus. pi. 1 e, fig. 20, 1851. 

— — M'Coy. Ibid., fasc. 1, p. 168, 1851. 

— — Salter. Morris' Catal., 2nd ed., p. 109, 1854. 

Siluria, 2nd ed., p. 539, 1859. 
Mem. Gkol. Sarv., vol. iii, plate zn, figs. 9 — 11, 1865. 



>9 

9) 



-fir. maximus, pedalis et ultra, valde trilobus, costatus et corrugatu%. GlaheUa convexa 
bene distincta. Oculi antici. Thorax axe lato convexo, pleuris mque ad fulcrum plants, 
dein deflexis. Cauda semicircularis et latior, axe convexo conico appendiculatOy 7 — 8- 
aulcato, vix } caudiB efficiente, convexo noduloso ; lateribus costis 6 — 7 duplicatis^ haud 
marginem laevem attingentibus. 

A still larger and coarser species, in all respects^ than the last. Our largest specimen 
must have been a foot long when perfect. The several specimens now collected together 
show that the lower furrows of the tail are all nearly equal in strength to the upper two, 
contrary to what is known in //. bisulcatua. Moreover, H. rudis is trilobate, while the 
other follows the usual form of the genus. 

We have but one specimen of the head, and that, belonging to the specimen fig. 14, 
is so crushed that it is not worth while to figure it. But it shows that the glabella is 
convex, and well distinguished from the cheeks, which bear a small eye rather forward ; 
the neck-furrow is distinct. 

The body has a narrow axis for the genus, and the axal furrows lie some distance 
within the fulcrum. The axis is convex, as in ordinary genera^ and the axal furrows deep. 
The posterior half of each segment is convex, the anterior, separated by the groove, is 
flattened. The pleurae are flat as far as the fulcrum, which is placed about one fourth out 
(as seen in fig. 14 a), and has the usual angular character ; the pleural groove is deepest 
beneath this point. In all these respects IT. rudis resembles a Calymene, and differs from , . 
the ordinary forms of the genus. 

The tail is semi-oval, the front much arched ; the axis prominent, conical, and well 
raised above the sides, which slope gently down, and have seven nearly straight furrows, 
of which the two front ones are the strongest. The axis has seven or eight rings, faintly 
nodular on their sides and central part. It extends three fourths the length of the tail, 
exclusive of its pointed appendix. The side-ribs, six or seven in number, are, at least in the 
front ones, faintly interlined. 

If fig. 18 be of the same species, of which there is some little doubt, the whole upper 
surface is finely tubercular. Fig. 1 2 shows the great size attained by this fossil. 
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Locality. — Caradoc Rocks of North Wales and Shropshire ; Cader Dinmael, near 
Corwen, Denbighshire (fig. 14) ; of Nantyr, near Llanarmon, Denbighshire (fig. 12) : Capel 
Garmon, same county (Woodw. Mus.) : Cressage, Shropshire ; fig. 18 (Mus. Pract. Geol.). 



lIoMALONOTUs Brongniarti, Deslongsch. PL X, figs. 15 — 17 ; PL XIII, fig. 9. 

AsAPHUS Beononiasti, Deslonffsehampt. Trans. Soc. LinD. Calyados, toI. ii» p. 301, 

pi. ziz, zx, (fig. 127) 1825. 
HoMALONOTUS Bbokoniasti, Marie Rauault. Ball, de la Soc. Geol. France, 2me S^r. 

vol. yi, p. 379, 1849. Id. in vol. viu, p. 370 (not of 
De Yemeuil, id., vol. zii, pi. zziii, fig. 1). 
— — Salter, Quart. Geol. Joum., vol. zz, p. 290, pi. zt, 

fig. 1, 1864. 

m 

P. d'Uncialis et ultra, oblonffo-ovatus, capite cauddque minoribus. Glabella parabolica, 
vix lobata, sulco distincto ctrcumdata, a fronte curvd bene sejuncta. Gena elevata, oculi 
retrorsi, Tliorax trilobus, axe lato. Cauda rhomboidea, ut longa quam lata, axe distincto 
8 — d-anntdato ; lateribus subplanis lavibus, sulcis angustis 7 — 8 ; margine serrato. 

Although the figures in the Calvados Transactions are rather out of date, yet the care 
which ^M. Deslongschamps took to figure all the varieties leaves no doubt as to what 
species he intended. It was rather a large fossil; some of the foreign specimens appear 
to have grown more than nine inches long, and it is rather conspicuous for the trilobation 
of the body. Deslongschamps has not shown the curious serration of the tail-margin^ 
but except in that point his figure is exact. The swelled front border, the slightly lobed 
parabolic glabella, the backward eye ; and the tail, with its shortened axis and almost 
smooth sides, — are very well figured ; and his description is characteristic and complete. 

I will only describe our own specimens, and add a note upon the body-rings from the 
French author, who had larger specimens than we possess. 

Head an inch long, of which the parabolic glabella occupies seven lines, and is eight 
lines broad at the base, depressed, very slightly lobed, and well distinguished from the 
sides by a shallow furrow. The front margin (" chaperon") is much elevated, and the 
interval between it and the cheeks depressed. The latter are tumid and rather narrow ; 
the small eyes placed considerably behind the middle: the free cheek triangular and 
smooth, except on the vertical outer margin, which is roughly granular all over. 

The body in French specimens is very convex, but not semicylindrical, being depressed 
above. The sides bend down abruptly. The central lobe is well marked out, and is 
wider than the pleurae in front, but narrower behind ; the distinct trilobation takes place 
some distance within the fulcral points. The facet is large and distinct, and the pleural 
groove nearly reaches the broad tip. The separate figures of the pleurae given by Des- 
longschamps much resemble our figure 16, ab. 
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The tail is regularly convex, ten lines long by eleven broad ; its front margin greatly 
arched, and the sides retreating at almost a right angle from the centre ; the axis broad, 
conical, nearly reaching the end of the tail, its tip blunt and prominent ; it is marked by 
eight or nine rings (ten in larger French specimens), and the furrows which separate these 
are distinct though shallow, — several of the front ones showing a plane pseudo-articular 
surface between the rings (this character is well shown in the foreign figures). 

The axal furrows of the tail are sharp, but shallow. The sides slope regularly outwards, 
and have a very smooth appearance. They are scored by seven or eight narrow sharp 
lines, which reach the sharply incurved margin and decussate it so strongly as to produce 
sharp serratures, a character not observable, so far as I know, in any other species. The 
incurved edge is very abrupt, but this is usual in the genus. 

H. Brongniarti is described by Rouault as having a slightly prominent glabella, 
narrowed in front, and showing two lateral lobes ; and the tail with a shortened axis, 
marked by ten ribs, and an equal number on the side-lobes. It is somewhat doubtful if 
M. Rouault's be the true species, but ours is clearly the form described by Deslongs- 
cbamps. The fossil quoted by De Yerneuil from the Sierra Morena has a longer 
and more triangular tail, with interlined ribs, and the head so figured has wider cheeks. 
The two are nevertheless allied forms. 

Locality, — Lower Silurian pebbles, in New Red Sandstone 1 at Budleigh-Salterton 
Cliff, South Devon. 

Foreign localities. — May, Normandy; also Gahard, near Rennes (Rouault), and 
possibly Vitre (Rouault). 



HoMALONOTUS VlCARYI, U. Sp. PI. XIII, fig. 10. 

This small species, of which we have only the caudal portion, is quite distinct from 
any other, and I wish to distinguish it by the name of the gentleman who has paid so 
much attention to the fossils of the locality in which it is found. The shape is blunt- 
triangular. There are seven nodular rings on the axis, and six ribs partly interlined 
on the convex sides, the outer margin strongly incurved, the apex notched beneath. The 
regular conical axis, distinct all round, resembles that of the H. Brongniarti^ with which it 
is found. But the smooth blunt incurved edge has none of the serrations seen in that 
species, nor do the furrows quite reach the margin. It is, moreover, quite distinct from 
the unnamed species in our PL X, fig. 18. 

Locality, — Llandeilo (or Arenig ?) Rocks ; found in the pebbles of Budleigh 
Salterton, South Devon : (cabinet of W. Vicary, Esq., who first drew attention to the 
fossils of this remarkable pebble-bed, and has laboriously collected and investigated them, 
thus adding to the British series a new fauna, which is identical with that of Normandy). 
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fhreipi Distribution. — I have figured (fig. 10 b) a Normandy specimen of the spedes. 
It is from the May Sandstone of Caen (Mus. Ged. Society). 



HOMALOMOTDS, 8p. PI. X, fig. 18. 

H~ 8p. Cauda, lata brevi, prqfunde sulcatd, ■ axe an^tiore, lateribua convexU eurvit (nee 
gubplanis decUvibna) ; mulcts lateraiihus 6 — 7 profundis vie marginem ^anulatum attin' 
geniibus, et ad apices patdlidum interlineatis. 

There is some indication in Deslongschamps' figures, pi. xx, figs. 1 , 2, of a distinct 
species, with a squarer front to the head than in his H. Brongniarti, figured above- 
But these indications are obscure : they certainly do not represent our second species, 
for this has fewer and stronger, not more and fainter, ribs to the tail. 

The tail was broad when perfect, probably %\ inches by less than 1^ in length. Of 
this width the axis can scarcely be one third, and it is well marked out and scored with 
several rather deep furrows. The sides are convex, not steeply sloping oS*, and deeply 
grooved by at least seven curved furrows, which do not quite reach the granular margin, 
and are interlined near their tips. The facet is very broad and distinct, and the upper 
furrow strongest, but not greatly so. 

This I do not name, for it is possibly a described foreign species. But it is clearly 
not the H. Barrandei, of Rouault, a species with only four lateral ribs to the tail, and a 
very strongly marked axis, which reaches the border. 

Zocali^. — Budleigh Salterton (Mr. Vicary's cabinet). 

HoMALONOTCa, j^j. Woodcut, fig. 26. 

? H. BisDLGATus, M'Coif. Qaart. Joum. Geol. Soc., rol. Tiii, p. 13. 

Fia. 26. 1 figure here a small species, which, by its distinct ribs 

on the axis and sides, appears to differ from the others, 

and which may possibly be the species catalogued by Prof. 

M'Coy as H. bisulcalue. It differs from that fossil in 

several points; having a greatly more arched anterior 

margin, and strong ribs on the narrower axis, with 

numerous lateral ribs. We wait for better specimens. 

Locality. — Lower Siltjeiaw quartzites of Gorran 

Haven, S. Cornwall ; (cabinet of Mr. H. W. Edgell). These beds appear to me to be 

identical with those which supplied the pebbles for the Budleigh Salterton bed above 

referred to. They contain at least some of the same fossils. (Sec ' Gieological Magazine' 

for July, 1864, vol. i, p. 9.) 
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HoMALONOTUS VuLCANi, Murchisou. 

Silaria, 2nd edition, pi. ii, figs. 3, 4, 1859. (Asaphus of the original work.) 

(The description and figures will appear in the appendix.) 

Locality. — Llandeilo flags, Comdon mountain, Shelve, Shropshire. 



Section — Teimerus, Green. 
lIoMALONOTCS DELPHiNOCEPHALUS, Green. PL XI, figs. 1 — 11. 

AsAFHUS CDKNiOERUS, Brongntart. CruBtac^s Fosb., pi. !▼, fig. 10 (from a drawing 

of a Dudley apecimen) not of pi. ii, fig. 1, 1822. 
Trimebus DELFHIKOCEPHALU8, Green. Monog. Tril. N. America, pi. i, fig. 1 ; model 

No. 32, 1832. 
Brongniaetia platycephala, Eaton. Geol. Text-book, pi. ii, 1832 (fide Hall). 
HoMALONOTUS DELPHINOCEPHALUS, JfttreA»on. Sil. Syst., pi. Ixxvi bis, figs. 1, 2, 1837. 

— — Murchison. Siluria, 2nd ed., p. 123, Foss. 16, 1859. 

— — MUne-Edwards. Cnist., iii, 314, 1840. 

— — Hall. Geol. Report, N. York, 1843. Palseont. 

N. York, vol. ii, pi. kviii, figs. 1—14 ; 1852. 

— — Emmrieh. Dissert. 41-7, 1889. Nenes Jahrbucli, 

1845. 

— — Gold/use. Syst. Uebersicht Tril. ; Neues Jahrb., 

p. 559, 1843. 

— — Bronn, Letbsea Oeognostica, 1, 112, tab. iz, fig. 5. 

— GiOANTEUS, Castelnau. Essai Syst. Sil., p. 20, pi. iii, fig. 1, 1843. 

(Also H. Alias and H. Herculaneus, ib., p. 20. All 
from Lockport, N. York.) 

H. 6'UncialiSy depressO'Convewus, alutaceus fere scaber, capite cauddque aqualibus acutis, 
hdc acuminata^ iUo trianffulato. Glabella undulata punctata, vtw lobata, antice truncata, 
bis quam fronte angvlato piano longior. Gena declivea an^ta, margine vix distincto^ 
anffulis obtuds. Oculi convean^ pra medio genarum positi. Tli^orax hand lobatus. 
Cauda brevis trigona, convewimmay acuminata; axe Iiaud distincto, per totam caudam 
extenso per-annulato, anntdis 10 — 11 ; lateribua declivibm 8 — d-mdcatisy sulda obacuris. 

It is a curious synonym v^e have to head the above list withal. Mr. Charles Stokes 
was very liberal in communicating English specimens and. drawings to Brongniart, whose 
artist has in this case faithfully copied the course of the facial suture, and enabled us to 
recognise the species. The reference by Brongniart is evidently an inadvertence j at 
least, the species has no resemblance to the Russian Asaphus cornigerus, figured correctly 
in his plate ii. Brongniart made other mistakes with his English materials. 
15 
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Elongate, broadest in front and regularly tapering backwards, pointed at both ends ; 
semicylindrical, with strongly deflected sides and flattened back ; the head depressed, truly 
triangular; the tail regularly convex, and rather rhomboidal than triangular, about as 
long but not nearly so broad as the head. Young specimens seem to have the same 
general proportions. We may now consider the details, and they are taken from the 
magnificent central specimen long known as the ornament of Mr. E. Blackweirs collection, 
and which we are enabled to figure afresh (the specimen served for Murchison's very 
accurate figure), together with others in the collections of Mr. E. J. HoUier, jun., of 
Dudley, of Mr. Ketley, and of Mr. H. W. Edgell, of Sandhurst College. 

The largest specimen known, in Mr. HoUier^s cabinet, is not given on the plate ; it 
measures fully six inches by about three inches broad at the base of the head, which 
forms nearly a right-angled triangle, and is shaped in front like a pointed gothic arch. 
Behind it is nearly straight, and the angles are obtuse, but not rounded. 

The glabella is less than half the width of the head, and is four-sided, exactly as long 
as broad, but narrowed rather suddenly towards the front, and therefore apparently 
longer than broad. It is distinct all round, and shows faintly a central ridge, and traces 
of three lateral furrows. It is also slightly emarginate in front, and opposite the notch 
there is a depression in the rather concave front border, which is less than half as 
long as the glabella. Cheeks moderately convex, and most so toward the outer angle ; 
the border distinct, except in advance of the angle, where it is fused with the cheek. 
Neck-furrow plainly marked, as a narrow sharp line beneath the glabella, and a broad 
furrow beneath the cheeks. The eye is round, prominent, and placed opposite the 
middle of the glabella, in advance of the centre of the cheek. All the head is covered 
by large and small puncta, the former equally spaced over the surface ; and these on the 
outer margin pass into and are mixed with squamous granules and short lines. The 
facial suture is very prominent, running close along the front border for a short distance ; 
it describes a narrower arch than the front of the head to reach the eye, and thence curves 
largely out in advance of the angle. 

The thorax is half as long again as the head, and is very regularly arched from side 
to side, scarcely a slight indentation marking the place of the fulcrum, which is in this 
genus the boundary of the axis.^ Beyond this fulcral point the rings arch down a little, 
and then suddenly descend in a vertical line, the broad ends of the segments curving 
forward and much expanded at their tips, especially in the front rings. The facet is very 
large, commencing at the fulcrum. The pleural groove, as in all the genus, bisects the 
pleuiae very unequally, the forward half being narrow, the hinder broad ; the groove is 
deep, but narrow, ends abruptly before quite reaching the broad tip, and inwards continues 
quite across the axal lobe, separating a narrow, flat, articular band in front of each segment, 

^ In nearly all oilier Trilobite genera the fulcruni is beyond the axis ; in the section Dipleura of 
llohialonotus it coincides with it. Some few other genera have it nearly in the same place: JSglina, 
liarrundia, and Remopleurides are instances of this character. 
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which lies at a lower level than the body of the ring, and is often quite covered in the 
act of bending (see fig, 1). The hinder rings gradually decrease in width towards the 
tail, but very slowly so. 

The tail at its origin is rather less than three fourths a.s wide as the base of the cara- 
pace. It is highly convex, trigonal, but with the front so much arched forward as to 
give a sub-rhomboidal shape to the whole. The width and length are equal ; the axis, 
more than one third the whole width, is convex above and highly prominent behind. 
It extends nearly to the pointed tip, and is annulated for the greater part of its length 
by ten or eleven rings, bent forward a little in the middle. The front furrow is sharper 
than the rest, and is continuous with its pleural groove ; the others diverge more or 
less from the corresponding axal furrows, and divide the lateral lobes into fewer than ten 
or eleven rings, seldom more than eight ribs being visible on the sides. These do not 
quite reach the margin, which is curved down and vertical, and is not produced or at 
all flattened. The apiculus in most cases is but short ; its di£Perence in length may 
indicate the sex. 

The cornea of the eye has never yet been described for this genus, which is generally 
supposed to have hiant or hollow eyes, i. e. with so thin a cornea that it is not preserved. 
This, however, is not the case. It is very convex and finely reticular, covered with 
minute lenses (see fig. 6). But it appears to be but loosely connected with the free 
cheek, a very unusual character, and of course this would make it easily separable, 
for there is no real connection with the upper eye-lobe in any Trilobite possessing a 
facial suture. Mr. HoUier's little specimen figured above in the plate, fig. 3, shows 
the cornea apparently connected with the upper lobe. The very perfect young head 
(fig. 4) (Mr. Edgell's) has the same appearance. The cornea seems to be soldered to 
the upper lobe, and divided from the supporting free cheek. But this is an appearnnce 
only, as fig. 6 plainly shows. 

Locality — Woolhopb Limestone, [Woolhope Valley, Herefordshire, H] Malvern ; 
Dudley, abundant. Wenlock or LrDLOW rocks. Marloes Bay, Milford; Llandeilo. 
I am not quite sure if this or the following species be the one found in numerous frag- 
ments along the South Welsh Silurian border. 

Foreign. — Niagara Limestone of North America ; abundant. 



HoMALONOTOS CYLINDRIGU8, n. sp. PI. XI, fig. 12, and woodcuts, figs. 27, 28. 

H^ G'Uncialis, conveams, minute granulosus^ [capite triangulato ?) caudd longd pro- 
ductd. Thorax convexissimus^ insuper planatus, pleuris longe defiexis^ axe angusto postice 
contracto, Cauda longa trigona^ awe longiconico lO-costato, et apice lave circumscripto ; 
mucrone terminali elongato cglindrico distincto vix elevato ; costis lateralibus 7 convexis, 
hand marginem verticalem angtdatum attingentibus. 
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I have only lately obtained a good specimen, which is given in the woodcut ; and 
ascertained that this Woolhope species is quite distinct from the H. ddpkimcephalus, 
of which it was formerly thought a variety.' It is a far more convex species, wid might 
easily hc mistaken for the H. Johannis, to which it is indeed nearly allied (we have 
not the head as yet), and differs only, so far as I can see, in the want of trilobation, 
more tapering body-axis, and rather longer pleurse ; but especially by the cylindrical convex 
tail, with B much flatter axis, and less distinct side-ribe than in that species. The 



HimalotviUu eflindriaa ; WMlbope. (Mr. Erigell'i cabiiirt.) 

differences in the tail are indeed so marked, that I cannot doubt its being a distinct 
form, and it has probably been always quoted as If. delpAinocepAalm from Woolhope. 

Rather a large species. It must bave been full 5^ inches long when perfeut, and 
2^ inches broad. The sides are very parallel as far as the root of the tail ; the outline 
thence curves rapidly inwards towards the end of the tail-axis, and is again much produced 
into a straight and somewhat cylindrical point. The depth is very great for a Silurian 

' H. eylindriciu U probablj' the common Woolbope species. It is now distinguished for the tirst 
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species, being exactly half the breadth. The axis is broad in front, but narrows much 

behind towards the origin of the tail ; the trilobation being quite obsolete in the body-rings, 

while in H. Johannia it is distinct. 

The tail is a long triangle, nearly half as long again as the breadth ; and of this the 

long-conical axis is at first more than half the breadth of the whole tail, and thence tapers 
less slowly than in H. Jokannis, but not so rapidly as in //. delphinocephalua. The axis 
is, moreover, very flat, even quite to the end, and is well distinguished, but not deeply so, 
from the side-lobes. It is annulated by eleven furrows, of which the uppermost is much 
the strongest; all are angulated in the middle, not straight across as in the Wenlock 
fossil. The sides are very convex, almost gibbous outwards, and turning down quite 
vertically ; on their lower third they are again sharply angulated, leaving a broad rough- 
sculptured area above the final incurvation on the lower surface, a character common to 
all the Upper Silurian species. The side-furrows are curved, shallow even in the cast, 
and reach only three fourths to the margin : and, except the upper three, they do not 
coincide with the axal-furrows, while in H. Jokannis at least five of them do so. 

It is unfortunate that we do not possess the head ; but 1 figure one found at Wool- 
hope, which certainly differs in proportion 
frona that of H. defpkinocephalus, and was Fio. 28. 

found by the late Hugh Strickland, Esq., _ 

at Woolhope. The glabella is very flat, 

and this coincides with tlie character of the 

axis in our species. It is, moreover, very 

pyramidal, almost triangular, but truncate 

in front. The eyes are somewhat more 

approximate than in H. defpUmcephtdm, if 

I may trust in this respect a careful sketch | 

made some eighteen years back {fig. 28). 

The cast is punctate all over the glabella, Headof j/.cy(i«/ri««; wooihop. u«.estm,.. 

and has larger puncta over the lower portion Coiieitioa of the uw Mr. h. strickimd. 

of the fixed cheeks. 

Zoca%.— WooLHOPE Limestone of Woolhope. Plate XI, fig. 12, is in Mr. EdgeU's 
collection. Our fig. 27 is from a fine specimen in the Woodwardian Museum. 
Fig. 28 was in the late Mr. Hugh Strickland's cabinet. I do not know where that 
collection now is, and shall be glad of the information. 



HoMALONOTUs JoHANNis, u. sp. PI. XII, fig. 11 ; and PI. XIII, figs. 1—7. 

H. modicia elongatua, ^-pollicaria, gcaher, cauda acuta, quam capite iriangulaio patil/o 
lonffior. Glabella valde distincta, pyramidaia, subcarinata, antice trmcata, hbata, — lo&ia 
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baaalibua tumidis. Fron^ concava, subaeuta, scuto rostrali quam lato lonffiori. Gena 
convexa: oculis ante medium pasitis. T^horax bene lobatua^ ffranulis posticis spinaso- 
pectinatis. Cauda triangularit convexa acuminata ; axe prominente 1 2'annulaiOf lat^bus 
dedivibtts S-sulcatiSy sulcis pro/undioribus. 

With great pleasure I recognised this new form in the very choice cabinet of my 
friend John Lee, Esq., of Caerleon, and beg to dedicate it to him. It seems not to be 
a rare species ; but has hitherto been confounded with the H. delphinocephalus, from 
which, it differs in every particular. More strongly trilobed, more roughly tubercular, 
with a more triangular and far more deeply lobed head, a narrower tail-axis, and deeply 
sulcate side-lobes to the tail, it is rather surprising the species had not attracted atten- 
tion before. 

The length of large specimens is just 6 inches, the base of the head, which is the 
widest part, being there 3^ inches. This gives a size all but equal to the great species 
just described. The head itself is trigonal, 3^ inches wide at base, and 2^ long, with 
a blunt-pointed front and similar posterior angles. A broad neck-segment is deeply 
divided from the tumid four-sided glabella, and these taken together are rather longer 
than the concave front. The glabella is twice as wide behind as in front, trapezoidal in 
shape, the angles rounded, the sides tumid, and the lateral lobes very distinct for the 
genus ; the centre is raised and somewhat carinate, as in its ally H. delphinocephalus, but 
the glabella is greatly wider behind. A distinct, wide, and rather strong sulcus borders 
it all round, separating the tumid cheeks with their sub-central eyes. The course of the 
facial suture is the same as in the last species. One specimen (fig. 2) shows the rostral 
shield ; it is longer than broad, and is of a nearly rectangular shape. The whole head is 
covered with a coarse and fine granulation ; but, as we have only internal casts, we cannot 
give further details. 

Thorax depressed ; the rings convex, well separated from each other, and projecting 
posteriorly more than usual ; the hinder half large, the anterior portion separated by the 
pleural groove narrow, as in H. delphinocephalus. The trilobation is distinctly marked ; 
the axis thus marked out being narrower, and more tapering backwards, than in the last- 
mentioned species. Internally the pleural groove is very strong (see fig. 6). The pleurae 
are square at their ends (fig. 5). 

The tail is strongly ribbed. The axis, not much broader than the sides, is tapering, 
long-conical, and distinctly ribbed all down by nine strong ribs, while the sides have 
seven strong furrows. The axis is prominent and pyramidal at their tip, and does not 
fade off into the broad-pointed mucro, which is more than one third the whole length 
of the tail, acute, not recurved ; it is much longer than in the allied species so often 
quoted. 

1 I use the terin/ron« for the produced front of the head, in front of the glabellR. Some authors use 
it for the glabella :— it is beat to keep the terms distinct. 
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The whole thorax and tail are sparsely covered with rather strong granules, which 
become (see fig. 5) spinous combs along the hinder edges of the thorax-rings, but are 
not so produced in the tail-portion. 

Altogether the species is very distinct from the Dudley fossil with which it has 
hitherto been confounded. It appears to be abundant at the following locality. 

Locality. — Wenlock Shale (soft mudstoue) of Craig y Garcyd, in the bed of the 
Usk, Monmouthshire, whence a plentiful supply has been obtained by Mr. J. E. Lee, 
of Caerleon, whose fine series of specimens we have figured. Mr. Nichols, jun., late of 
Usk, now of Cowbridge, has also a fine series. Also Golden Grove, Llandeilo (Mus. 
Pract. Geol.). 



Section — Koeniqia^ Salter. 
HoMALONOTUs Knightii, Koniff. PI. XII, figs. 2—10, and PL XIII, fig. 8. 

HoMALONOTUS Kniohtii, Koniff. Icones Sectiles, pi. vii, fig. 85, 1825. 

— — Bronn, Lethaea, 1, 119, tab. ix, fig. 14, 1835; also in Leonh. 

und Bronn*8 Neaes Jahrb., p. 445, &c., 1840. 

— — MurchUon, Sil. Syst., pi. vii, fig. 1, 2, also H, ludenns, 

ib., figs. 3, 4, 1837. 
— Milne-Edwards, Crust., iii, 315, 1840. 

— — Gold/uM, Neoes Jahrb., p. 559. H. ludensis, ib., 560, 1843. 

— — Emmrich, Dissert. 41, 8, 1839. Neues Jabrb., 1845. 

— — BurmeUter, Org. Trilob., Ray ed., p. 86, 1846. 

— RHIK0TR0PI8, Angelifi, Palaeont. Suec, t. zx, fig. 1, 1855. 

//. fere d-pollicaris, depresso-convexua^ scadriculus, capite acuto, caudd nitdto dreviore, 
truncatisaimo. Glabella haud convexa 8eu lobata^ a genis latis distincta ; margine 
frontali brevissimo tricuapidato, Oculi antici. Thorax omnino homogeneuSy nee lobatua, 
Cauda iriangulata acuminatay apice obtuso viv recurvo; axe distincto contractor per \ longi- 
tudinis annulato^ sulcis 9 intus profundisy et cum tot sulcis lateralibus profunde exaratis 
omnino continuis. Ad apicem cauda sulci axales et laterales subitb absunt. Margo 
abrupte incurvus angulatus, ad latera contractual acabrosus. 

Of this fine species little need be said, as it has figured in every book of fossils since 
Konig instituted the genus and gave the appropriate name. It is one of the commonest 
and yet most choice of the Ludlow rock fossils. Fragments are found in every locality. 
The barren mountains of Radnorshire present us with fine and nearly perfect specimens. 
Others have been disinterred by the patient labour of the Shropshire geologists, and we 
are indebted to Mr. G. Cocking, of Ludlow, especially, for saving every specimen that 
could be preserved when the Ludlow railway was being made. Figs. 2 — i are from his 
specimens, the crust being beautifully preserved in fig. 3. But the largest and finest we 
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have yet seen is our fig. 7, from the cabinet of Dr. Grindrod, of Malvern. With his 
usual kindness he has sent me every specimen that could illustrate this or other 
species. 

A large convex species, 5^ inches long, and nearly 3 inches wide at the shoulders. 
Foreign specimens occasionally attain the length of 9 inches? The form is oblong,, 
pointed behind, and abruptly truncate in front, the head being nearly a parallelograQ), 
twice and a half as wide as long, and divided by the distinct axal-furrows into three 
nearly equal parts. The glabella is urceolate, a good deal widest below, where it is 
wider than the cheeks, and rather abruptly contracted halfway-up ; the front is straight- 
truncate, and slightly emarginate. The cheeks, separated by broad axal furrows, are 
decidedly gibbous, the greatest convexity towards the front in advance of the eye, which 
is placed two thirds up the cheek and not quite halfway-out. It is small, oval, 
prominent, and subtended by a flattened base. The facial suture runs nearly direct to 
the front margin from the eye, and beneath it turns abruptly outwards, gaining the 
outer margin considerably in advance of the facial suture. [On the cast the cheek is 
both granulate and punctate. I do not know the 
'"■ exterior ; but it is figured as granular by Aogelin.] 

6 Neck-furrow strong and broad, but not reaching 

the angle. No outer marginal furrow to the 
gibbous cheek. 

The front margin is of most singular struc- 
ture, and may be described as tricuspid. The 
narrow edge is so deeply indented, and at the 
i.yrom,i.wot the held «>i.rBrf. ^ame time folded, that the front portion over- 

hanging the rostral shield (fig. 2 6) forms one 
projecting angle, flanked by two smaller projections opposite the axal-furrows, exactly 
hke the salient and re-entering angles of a fortification. 

The rostral shield can only be indistinctly seen in fig. 2, at b. It is pointed in front 
But the iabnim {fig. 10), from a good specimen of Mr. Edgell's, is a flattened quadrate 
plate, deeply bilobed at the npex, and with parallel sides, no lateral wings, a convex 
centre separated from the margin by a shallow furrow ; and with a pair of lateral 
tubercles well developed (as in Asaphua, to be described hereafter). 

The thorax-rings are convex on the back, but descend so abruptly at the sides as to 
give a square appearance to the body. The convexity of the back is greater than in 
H. delpkitiQcephalua. The axal furrows are but very slightly marked ; the fulcrum a 
very short distance outside them. The facet large, but not flat, a depression followed by 
a longitudinal ridge occurring near the apex, which is rather aliruptly truncate {fig. 8 a). 

The pleural groove is narrow externally, very deep and strong on the inner surface 
{see figs. 5 and 8). It separates the ring into two unequal parts, of which the front is 
less convex than the binder part, and is smooth, while the latter is squamous near the 
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edge. The pleurae are strongly granular^ the granules taking the form of closely placed 
squamse over the whole surface. 

On the tail the granules are rounder and less closely placed^ but they cover the whole 
surface. The shape of the tail is truly triangular, as wide as long, contracted near the 
apex, and then pointed, the tip somewhat recurved.^ The axis is rather narrow, and not 
much distinguished from the sides, the furrows being quite continuous across. There 
are eight of them, the upper not stronger than the rest ; and all are deep furrows, only 
rather less broad than the intervening ridges. They arch across the axis, which is only 
slightly convex, and pass direct across the sides^ which are gibbous externally, but rather 
flattened above. 

The eight furrows abruptly cease at rather beyond halfway down the tail : on the 
sides they cease entirely ; on the axis there are one or two faint ribs beyond them. The 
incurved under margin of the tail is very remarkable. It is sharply incurved, strongly 
concave, and roughly granular, and there is besides a strong lateral contraction about 
halfvf&y down the tail (see fig. 9). 

Localities. — Abundant in the Upper Ludlow Rocks of Shropshire, and all the border 
counties; also of Radnorshire, and other places in South Wales; Llangollen, North 
Wales ; Westmoreland, near Kendal, abundant ; and under the name of H. rhinotropia 
it occurs in Gothland. Dr. Honeyman has found it at Arisaig, Nova Scotia. 



^. ludensis, of Murchison, is now well understood to be a synonym ;* but nevertheless 
there are two species in the Ludlow rocks, even in England. And to preserve this old 
name, I beg to apply it to the very unpretending looking head, fig. 1 (lent to me by 
Mr. H. W. Edgell, jun.). That species has not the tricuspid front of JT". XhiffAtii, but 
a smooth regular contour to the margin; and is, indeed, more nearly like the ir» bimlcatus; 
but I cannot be sure to what sub-genus it should be referred — ^possibly to Dipleura. 
It may be shortly described as follows : 



HOHALONOTUS LUDENSIS, fl. Sp. Fl. Xll^ fig. 1. 

(Not of Sil. Syst., pi. vii, figs. 3, 4, for which see H. Knightii.) 

H. capite transverso semicirculari convexo^ glabella hrem distinctd, fronte concavd 
aubpland angustd, gen%% modicis, oculis Aaud remotis, sulco cervicdli perdistincto. 

^ Angelin's figure does not show this. Our figures 9 (and fig. 5, copied from the ' Silurian System') 
show it best. It is not Tery conspicuous. 

* The original specimen of H. luderma^ * Sil. Syst.,' pi. Tii, fig. 3, was in the cabinet of the late Mr. J. 
Evans. It is now in the Museum of the Worcestershire Nat. Hist. Society. 
16 
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Distinct at once from H. Kniyhtii by the form of the front margin, which is not 
^sinuous and tricuspid. I do not know the body or the tail, and have much doubt if 
the species belong to the section Kcenipia. It may be referable to Bipleura, and I think 
it is so. 

Locality, — Upper Ludlow Rock, Ludlow (Mr. W. H. Edgell's cabinet). 



Section — Buemeisteria, Salter. 

flOMALONOTUS ELONGATUS, U. Sp. PL X, figS. 1, 2. 

HoHALONOTUS Heeschelii, Phillips, Pal. Fobs. fig. 253 (not ot Murehison), 1841. 
— sp. Salter. In Morris' Catal, 2nd ed.» p. 109, 1854. 

jET. Cauda Z^-unciali, via: 2 unciQS lata, longe trigond^ valde convewd fere gibbd. 
Axis dimidium latitudinis efficiens, convesms, et ad apicem obtumm longum gibbus, 12- 
^nnidatuSy annulis j)erdistinctis, — -primo, secundo, quarto, quinto bituberculatis. Latera 
^ibba^ costis circiter 8 valde obliquis, secundo quintoque tuberculatiSy tuberculia magnis. 

Mr. Townshend Hall, junr-, of Wadham College, Oxford, has made a fortunate dis- 
covery, for we have long wanted to know what spinose species of Homalonotus furnished 
the fragments described from South Devon, The Lower Devonian in every country yet 
examined shows some species or other of this peculiar group — the H. urmatus on the 
Rhine, the H. Pradoanm in Spain, the H. Herschelii in South Africa. In South 
Devon we now have a new form, remarkable even in this elongated genus for the 
lengthened shape. We have only the tail as yet ; but a diligent search at Meadsfoot 
Sands will surely discover all the portions of this fine species. And I beg of our friends 
to make the inquiry. Prof. Phillips has figured some fragments. 

Caudal portion 2| inches long, and only 2 inches wide at the top, and the convexity 
tibout 1 J inch. Of this form (a frustum of a cone) the axis occupies fully one half the 
width, and is well marked out, convex in front, and very prominent below. It is aanu- 
lated nearly the whole way down, eleven or twelve rings being distinctly marked, and 
there is but a small terminal smooth portion. Of these rings, the first, fourth, and fifth 
bear a pair of approximate spinous tubercles, and the second ring a pair wider apart. 
The side-ribs are about eight on each side, very oblique, broad, with narrow intervening 
furrows ; the first and the fourth rib bear each a strong tubercle (probably spinous), 
directed outwards, and placed less than halfway out. There is a narrow, recurved, lateral 
«iargin. The apex of the tail is not recurved or mucronate, but obtuse, the axis being 
prominent. 

This may be compared with the H. Herschelii, Murchison, a common South African 
.tspecies ; but ours has a much more elongate and more nodular tail than that fossil. The 
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H. armatus, Burm., from the Lower Devouian of Germany, hardly needs comparison^ 
as it has a minute tail for the size, with but a single lateral spinous tubercle. The 
species figured, but without a name, by Steininger in the 'Mem. Soc. Geol. France,*^ 
vol. i, pi. xxi, fig. 83 has a large spinous tubercle on the first and fifth lateral ribs ; 
but the tail is truly triangular. I think that probably this species does occur in the- 
German Devonian ; and that there is a fragment of it in the Greol. Soc. Museum from^ 
the Rhine Provinces, (marked as from the Eifel ; Drawer 40) ; but I cannot identify it 
with any of the published forms. 

Locality. — Lower Devonian ; Meadsfoot Sands, S. Devon. (Mr. Hall's cabinet). 



Family— AS APHID^, Emmrich, 1839 (?). 

If the CaJymenida are but a small group, the Amphidm are at present an unwieldy 
one. This is to a great extent a natural family, and I am unwilling to divide it; 
though we may well distinguish in it several sub-groups, hereafter, perhaps, to be called 
families — Ogygide%^ AsaphideSi lUiBnidea^ ^glinides, &c. 

Taken as a whole, the Asaplddm comprehend the most bulky and expanded forms of 
the Trilobite family, together with some which are of much less stature. The head and 
tail are in general of great comparative size, the latter often free from visible segments,, 
though really composed of many. The thorax is reduced in size, and generally of eight 
segments, but not always — for instance, lUcenm and Styyina. Respecting AEylina, which 
has only six rings, and which genus I have kept apart in the preliminary sketch, p. 2> 
there may be reason to suspect it to belong to a distinct family when we know more of 
its relations. We must exclude it from the character of the family, which, as above said>. 
has in general eight, more rarely nine or ten, body-rings. 

Taking the general characteristics, we may say that the AsapJiida are — Large 
Trilobites, generally of an oval form, without any ornaments except a close striation (which 
is veiy common), and totally destitute of tubercles or spines on the surface. The head 
and tail are large and well developed, and the former has usually an obscure glabella,, 
with but indistinct lobes. Yet in this family we have Trilobites possessing distinctly 
four lateral lobes to the glabella, Oyygia, Barrandia, and Niobe having that number. 

The facial sutures end on the posterior margin. The eyes are smooth and large; 
occasionally, but rarely, very prominent {Asaphus) ; usually conical or even depressed 
{Illanus, Ogygia^ &c. The head-angles are more often obtuse than spinous, and never 
greatly prolonged. 

The thorax of eight rings (rarely more, as in IlldmuB and Stygina)^ always facetted^ 
and, with few exceptions, grooved throughout : the apices blunt, or only shortly pointed. 

The large tail is of many segments, and there is every . gradation in it from aflat 
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expanded form, with the segments all distinct, through others which have them more or 
less obscure, to such convex forms as NUeus and lUanus, where they are obsolete, or 
only visible on the interior of the crust. The margin of the tail is not un&equently 
sharply striated, and the incurved portion (caudal fascia) is broad, distinct, and strong, 
and often convex beneath. 

The hypostome varies in character. In most of the genera it is continuous, or in 
some species of Jsapkus it has a vertical suture only ; the rostral shield being in this 
case atrophied. In I/Janus the rostral shield is very large and transverse. Indeed, this 
genus is abnormal in many characters, and leads the way to the next family. No. 12, in 
which the form is more compact, the body-segments more numerous, and the rostral 
shield a necessaiy part of the structure. The labrum varies much in shape in the difiPerent 
genera, and only in this group is it occasionally forked : but it is constantly so in Asaphus. 

Having said so much on the general characters, we may proceed to describe one of 
the most typical and constant of the genera. Ogygia is a very limited genus ; it has all 
the elements of the Asaphida^ and has a great resemblance to some of the sub-genera of 
Asaphus^ which genus has, on the contrary, the greatest variety of forms within a single 
generic group. 



II BRONTEIDJEL 

10 rings: tail-axis 
shortened. 



Ilkmidei. 

Illasnus. 
Illsenopsis. 




12. PBOETID^. 

9—10 rings, axis 
elongated. 



Fsilocephalus. 



10. ASAFHIDJE. 

AMaphidei. 

Asaphusi 

and its several sub-genera,- 

Basilicus. Nileus. 
Megalaspis. Cryptonymns. 
&c. £e, Isotelus. 



13. TBINnCLEIDA. 

6 body-rings. 
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Genus — Ogygia, BrongniarU 1822. 

Flat or very slightly convex, with wide semicircular head, large many-ribbed tail, and 
slightly pointed body-segments. The glabella well marked, wider in front, and with four 
lateral fmrows. The eyes large, lunate, depressed, and smooth. Facial suture generally 
marginal in front The hypostome continuous, the labrum pointed. 

The thorax has a narrow very distinct axis, and the pleurae are pointed, strongly 
grooved, and have a very obscure and remote fulcrum, so that the animal could only 
bend, not roll up completely (and it is probable that some of the species never did so). 
The tail has many segments : these are very distinct, and generally strongly duplicate. 

Range. — Lower Silurian only. North and central Europe : not yet known in America 
(or the southern hemisphere ?). The species are rather numerous, and often attain a great 
size, but not so large as that of Aaaphus. 

Ogygia Buchii, Brongn. PI. XIV, figs. 1—7 ; PI. XV, figs. 1—6. 

Br. lAhwyd^ in the Fhilosoph. Trans., vol. xx, 279, tab. addit., fig. 15, 1698. 
Bugiossa curia 8tri(^ota, ib., Ichnograph. Brit. Epist. 1, t. xxii, fig. 2, 1690. 

Trilobite from Llanelly, Parkinson^ Org. Rem., vol. iii, t. xvii, fig. 13, 1811. 
AsAFHUS D£ BucHii, BrongtiiarL Crust. Foss. t. ii, fig. 2, 1822. 
Tbilob. de Buchii, Sehlotheim. Nachtr. ii, 34 (excl.the locality ''Norway*'), 1823. 
AsAPHUs Buchii, Dolman. Paleads., 68, 1826. 

— — J. D. C. Sowerhy. Loudon's Mag. Nat. Hist., vol. ii, fig. 27^ 1829. 

— — Buehland. Bridgwater Treatise, t. xlvi, fig. 7» 1836. 

— — MurehitOH. Sil. Syst., t. xxt, fig. 2, 1837. 

- — Quetuiedt. Wiegm. Arcbiv, toI. iii, 1, 346, 1837. 

— — Emmerich. Dissert. 28, 1839. 

— — MUne-Edwards. Crust. 3, 309, 1840. 

— — BurmeUier. Org. Trilob., t i, fig. 2, 1843, Bay edition, p. 69, 

(facial sutnre wrongly figured), 1846. 

— — Corda, Bobm. Tril., t. iv, fig. 39 (bad), 1847. 

— — Barrande, Sil. Syst. de Bob6me, pi. ii a, f. 25, 26, 1852. 
Ogygia Buchii, Salter. Decade II, Geol. Survey, pi. vi, 1849. 



Junior. PI. XIV, figs. 5, 6. 

TanrucLEUS? asafhoides, Murehison. Sil. Syst., t. xxiii, fig. 6, 1837. 
— — mine-Edwards. Crust. ▼, iii, 333, 1840. 

0. ovalis 5 — 7'Uncialis, capite semicirculari, glabella angustd utrinque quinquewlcatd, 
oculia ad medium capitis ; spinis posticis brevibus ; labro obtuse acuminato ; thoracis axe 
bis pleura angustiore, — Cauda longo abrupto; sulds lateralibus 1 2 — 14 perduplicatis, prope 
margineta angulattm defiexis. 
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Length occasionally near seven- inches, generally three or four ; proportion of length 
to breadth in some 7 X 5, in others 10 X 8, a considerable variation, to which we must 
refer by and by. " General form a broad oval, depressed ; the head nearly semicircular, 
and as long as the thorax ; the tail semi-elliptical and longer than either ; glabella at its 
base occupying one fourth or less of the width of the head, broader and more convex 
above, and a little pointed in front ; it extends nearly to the front margin, and is marked 
a little within each side by a longitudinal depression, which is curved, with the convex 
side inwards. Along this hollow lie five pits, which represent the glabella-furrows : the 
basal one is the neck-furrow ; that above is deepest, and placed nearer towards the centre 
of the glabella ; the other three recede more, — the fourth is opposite the top of the eye, and 
the uppermost just above it. Eyelid large, semicircular, and not touching the glabella. 
The facial suture above the eye is curved a little outwards to reach the margin, along 
which it runs for some distance ; beneath the eye it curves largely outwards, and cuts 
the posterior edge just within the border. The latter is broad and striate, more or less 
concave, and marked off by a distinct marginal-furrow. Eye placed half-way up the 
head, smooth; the lentiferous surface broad ; its minute structure is shown in PI. XIV, fig. 7. 
Head-angles short-spined, the spines not produced below the third body-segment. 
Labrum broad above, narrowing below, where it is suddenly and obtusely pointed (PL 
XV, figs. 2, 3) ; the centre is gently raised, and a furrow runs down each side ; there are 
two transverse furrows near the apex, with compressed tubercles between them. 

" The cheeks appear to be nearly smooth, but the glabella is covered by fine, short, 
broken, almost microscopic lines. The labrum is strongly and concentrically striate. 

" Thorax with the axis gently convex, variable in proportion, but seldom more than half 
the width of the pleurae. In the broad form it is not so much as this. The pleurae are 
flattened, furrowed along the upper margin as far as the fulcrum, at which there is an 
obtuse bend backward and very little downward ; the pleural groove diveiges from the 
margin here, and does not quite reach the recurved and pointed extremity ; it becomes 
widest immediately beneath the fulcrum ; and from the lower margin of the pleurae at this 
point a narrow ridge runs obliquely upwards and meets it. The curved sabre-shaped 
tips are strongly striated transversely. 

" Tail varying from little more than a semicircle in the broad form, to a half ellipse in 
the narrow form ; very slightly convex ; the axis gently tapering, ribbed by about thirteen 
or fourteen furrows, which have a slight angular downward bend in the middle ; its 
obtuse tip projects abruptly. Lateral furrows twelve, or in some specimens fourteen, at 
nearly right angles to the axis, angularly bent downwards at the place of the fulcrum,^ 
interlined all the way by fainter furrows, and leaving but a narrow caudal fascia. The 
interlining furrows nearly meet the primary ones at the end, and here the ribs are sud- 

^ The tail, conasting of anchylosed segments, preserves tnces of nearly all the characters of the 
thorax ; the strong furrovs are analogoos to the furrows of the plenne, the Hunter lines hetween to the 
joints. This is, of coarse, nniTersal, hut Ogygia Buchii shows it more clearly than moat spedea. 
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denly tumid, so as to undulate the flat marginal band. Incurved under portion of the 
tail (caudal fascia) narrow, closely striate, not indented by the axis ; the upper side has a 
striate band of the same width,^ which is indented by every rib of the tail. The fascia is 
continued (of the same width) along the ends of the pleurae, and the striae run in the 
same direction, while on the upper surface they are transverse, as above said, and reach 
further inwards. Numerous fine striae, arched upwards, cover the axis. 

** Variations. — ^This fine Trilobite varies a little in convexity, but greatly more in pro- 
portionate length and in the width of the axis ; this variation appears to be chiefly due to 
sex. If we are right in referring the long form to the <? , we must allow the PI. XIV, 
fig. 3, and PI. XY, fig. 1^ to be males, and the remainder female specimens. The 
difference is rather extreme in this species. But there is also another variety. PI. XY, 
fig. 5 (a ? form), has a pair of tubercles on each segment of the axis ; they are distinct 
and strong in this specimen, and are faintly seen in some others, both $ and S forms. 
It might be called var. tuberculata. 

"0. Buchii is known from the French species Asaphus Guettardi by its less elongate 
and more truly oval shape, and the greater vtridth of the pleurae in proportion to the axis. 
In A. Guettardi they are but half as wide again. The axis of the tail is longer ; has 
thirteen instead of nine ribs ; and is abrupt, not attenuated, at the tip. In A. Guettardi 
it extends but three quarters the length. Our fossil has also duplicate, bent, and more 
numerous side-furrows ; the French fossil has but eight or nine straight simple ones ; the 
labium also is subconical, not dilated laterally. But the general aspect of the two fossils 
is much alike. 

"0. dilatata^ Briinnich (not of Portlock), which seems to have been frequently esteemed 
a variety of 0. Buchiiy has the glabella short, with its lobes crowded down towards the 
base and the eyes remote. The facial suture behind the eyes appears much less arched 
in Sars' figure. He also describes the tail as with ten ribs, separated by broad furrows. 
The labrum of 0. dilatata, according to Sars* figure, is but slightly different from that of 
the British species ; but an important difference resides in the facial suture, which in 
0. dilatata is within the front margin on the upper side, but in 0, Buchii is along the 
edge itself,'' as in Amphus tyrannus, soon to be figured. 

" The earliest mention we can find of Trilobites is concerning this species, and is that 
which all writers on these fossils have quoted. Dr. Edward Llhwyd, in a letter to Dr. 
Martin Lister, of the Eoyal Society (1698), writes 'concerning several regularly figured 
stones lately found by him.* ' The fifteenth,' he says, ' we found near the Lhan Deilo, 
in Caermarthenshire^ in great plenty ; it must doubtless be referred to the sceleton of some 
flat fish ;' but he remarks a few lines after, ^ Not that these or any other marine terrestrial 
bodies were really parts or exuviae of animals ; but they bear the same relation to them as 
fossil shells to marine ones,' &c. This latter opinion he maintains in his ' lAthophylacii 

^ In many of the Asaphida the caudal faacia is much wider than the upper striated band. 
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Britannici Ichnographid (1699), where he again says the specimen represents only the 
sceleton of a sole fish, and wants the tail ; and he marvels that the ' Piscis Icon' shonld 
be raised above the surface of the stone, ' ac si verus piscis esset/ It is curious that 
Brongniart should have placed this species in his heterogeneous group AsaphuSy at the very 
time he was founding Ogygia^ as he appears to have recognised the latter genus more by 
its marked habit than by any positive characters ; and the principal species, 0. Guettardi, 
turns out to be an Aaaphus. He probably meant to unite A, dUaiatm with A. Buchiu 
Dalman distinguished them, but with doubt, in 1826, and gave a figure of the Norw^ian 
fossil from a plaster cast ; and had not Sars, in 1835, given a complete description and 
a good figure of the head, the identity might still have been maintained. But, though 
often quoted, 0. dilatata does not occur in Britain. Dalman described a specimen of 
it with seven body-segments ; and Prof. Quenstedt, in 1837, two specimens of 0. Buchii 
with seven rings ; whether an accidental variety, or, as Burmeister thinks, occasioned by 
the slipping of one ring under the others, it is difficult to say. Quenstedt, however, 
relied on these and Dalman's seven-ringed specimen of 0. dilataia, and asserted the 
same number for Asaphus (0.) Guettardu But the error in both cases led him to see 
the generic affinity between the two former species, and he distinctly says that their 
union with the typical Asaphi is unjustifiable. Burmeister, in his first edition, set the 
number of rings right, but confounded 0. dilatata^ which Sars had well distinguished 
in Oken's 'Isis' (1835), with our species; and adhered to this view in the B^y edition 
(1846). Emmerich had, in the mean time, spoken of them as different species, and figured 
0, dilatata in Leonhard and Bronn's 'Neues Jahrbuch* for 1845;" and Corda, in his 
notoriously incorrect work, in 1847, maintained the error of the seven rings, after every- 
body else had clearly understood that all the Asaphi and Ogygim had eight segments. 

Localities. — Llandeilo Flags only. Shelve and Hope Mill, Shropshire ; Borington, 
Middleton, and Meadowtown, Shropshire ; Builth, Radnorshire ; Uangadoc and Llandeilo, 
Caermarthenshire ; near Haverfordwest ; Musclewick Bay, Pembrokeshire ; and Abereiddy 
Bay, Cardiganshire, where it is abundant. 

It is not known in any foreign country ; nor, indeed (though often so quoted), has 
it been found out of South Wales. It must be esteemed an extremely local and very 
abundant species, and not very variable, except as regards those differences referable 
to sex. 
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Sub-^eciea I. 
Ogiou AMQUSTIS8IMA, n. sp. PL XIV, figs. 8, 9. 

0. ovata, antice obtuga, parva, 17 Hneas longa, 13 lata, capite transversa, axe an^ut- 
tisaimo. Omnino 0. Buchii simiUima, nisi glahella tertiam partem latitudinis gentg vix 
^ciente; marine antico capitis obtuso truncato : axe thoracis caudaque pleuris ter 
atufustiore. 

I cannot believe this to be a mere variety of 0. Buchii, though it does approach very 
□ear in character to young male specitnens of that species. 0. an^mtisaima has so extremely 
narrow an axis, and bo broad, transverse, and truncate a head, that, whatever may have 
been the ' origin of the species,' there is sufficient difference in this to affiird us a good 
diagnosis. The specimens are in the choice cabinet of Mr. Griffith Davies, of 1 7, Cloudesley 
Street, Islington. 

Locality. — Llandbilo Flags. Gilwem, near Llandrindrod, Builth. 

To show how these Llandeilo trilobites are occasionally maltreated by cleavage, I 
give a woodcut from a specimen of 0. Buchii in Mr. Henry Hicks' cabinet. It was 
found at the east end of the section of vertical slate-rocks in Abereiddy Bay, Cardigan- 



OnTi' a«e*«. diitorWd by clMvige j from the «ttic«l bUck «liMa of Abereiddy Bvj, Ctrdlpw***- 

17 
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shire. The arrow indicates the direction of the pressure, which has shortened all the 
parts ; and the wrinkles on the surface are in the mean direction of that force, which 
was undoubtedly, as Prof. Phillips, Prof. Haughton, Mr. Sharpe, and others have shown, 
the cause of this common phenomenon in the slaty rocks. Lateral pressure, acting on a 
confined plastic mass, is quite sufficient to produce such effects ; and has, indeed, been 
proved by experiment to be equal to the result. Mr. H. C. Sorby has philosophically 
illustrated this change of dimensions in the rock, which is noted here the more par- 
ticularly, as our future plates will show several species of trilobites affected by it. 

Ogtgia ? (vel Phacops) subduplicata, Salter. PI. XV, figs. 7, 8. 

0. Cauda lata setniovatd, sudtrigfond, Ij^ unciam longdy fere plandj costis perduh 
plicatis. Aans conicus, per g cauda ewtensus, apice prominulo IS-annulato, anntdis 
anticis abrupte angulatia. Costa laterales 9, marginem angustissimum fere attingenteSy ad 
apices decurvatce, omnino interlineata, sulcis posticis conniventibus, tdttmis profundi^ 
parallelis nee abbreviatis. 

Although placed in Ogygia^ from its general resemblance to that genus, I confess to 
a strong suspicion that this is a Phacops of the section Chasmops^ and as such it should 
have been previously described. The strong posterior furrows, with their connivent 
intermediate sulci (or rather it is the intermediate ones which are the longest and deepest), 
strongly remind us of some Ogggits ; while the character of the axis, with its arched and 
duplicate anterior rings, is much more like that of Chasmops (see PL IV, fig. 19). 
Moreover, it is more likely that this should be a lingering species of the latter subgenus, 
than that Ogygia should reappear in the Lower Llandovery Rocks, while it is absent 
from the Caradoc. 

Locality, — Llandovery Rocks of Haverfordwest, Pembrokeshire. The specimens 
are in the small but excellent collection of Mrs. Breawell, of Cambridge Terrace, 
Brighton ; relict of H. Day, Esq., formerly of Hadlow, Uckfield. 



Ogtgia (Ptychopyge^) corndensis, Murchison. PL XVL 

AsAPHUs ooun>£i98is, MurchUon. Silurian System, pi. zzT, fig. 4, 1839. 

— — Salter » Morris's Catalogue, 2nd ed., p. 100, (Liat at end of 

Asaphus,) omitted in p. 112; 1854. 

— — Id. Siluria, 2nd ed., pi. iii, fig. 4, 1859. 

0. obtuse ovata, 3 — i^uncialis, capite lata semicirculari, spinis parallelis. Glabella 

^ Ptychopyge, Angelin, consists of those species of Ogygia which have the facial suture untAin the 
margin in front. O. comderuis certainly belongs to it. I do not know sufficiently the structure of other 
species to subdiyide the genus. 
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urceolata^ antice davata, lohia aiscuris. Oculi modici, circumscripti. Thorax articulia 
reeiis, ftdcro remoto^ mdco pleurcdi profundo, apidhua obtusis. Cauda axe primum 
eonico, dein parallelo, 7*S-co8tato, lateribus S-casiatiSy costis rotundis rectis simpltcibus, 
ad marffinem striatum concavum undtdatis. 

The cabinet of Mr. Griffith Davies, of Islington, has for several years contained a fine 
series,, from Builth, of this Trilobite, which has been so long obscure, from the very 
imperfect specimen figured in the ' Silurian System/ Mr. James Sowerby's figure showed, 
indeed, that it was distinct from the Ogygia Buehii; but its characters could not be 
fully known from the fragment figured. The exact age of the Corndon mountain, 
relatively to the trappean beds of Builth, may now probably be determined from this 
single fossil. 

It is a large species ; occasionally 4 finches by 3^, depressed, but not fiat; of an obtuse 
oval shape, with rather blunt extremities in the ¥ form (figs. 9, 11), or with the head 
somewhat pointed in the S varieties (figs. 1, 7). I will describe the broader form first. 

Head a broad segment of a circle, the length being to the breadth nearly as 2 to 5. 
Of this breadth the glabella occupies more than a third and less than a fourth ; it is 
urceolate in shape, being broad below, contracted at the sides rather below the eye, and then 
again clavate above. Traces of two short furrows only on each side (the three upper 
ones are obsolete in the adult), the lower one obUque ; — ^it is the neck-furrow, incomplete 
in the middle, but marking off a much broader segment beneath the glabella than below 
the cheeks, where the furrow is strong and continuous. 

In front the blunt glabella invades the striated margin, which is here narrow, but very 
broad round the cheeks, and produced behind into an abruptly narrowed spine, which 
reaches the sixth thorax-segment in the adult ; it is shorter in the young. The eye is 
rather small for the genus, placed fully half-way up the head, near the glabella, and over- 
hung by it ; a depressed space surrounds it. The facial suture cuts the posterior margin 
rather more than half-way out, and in front it circles round the glabella (intra-marginal). 
The labrum (fig. 10) is pointed, with two pairs of furrows, and a broad arched base. It 
is also visible in fig. 9. 

The glabella-furrows are strongest in young specimens, and get partly obliterated in 
age. In some young ones four pairs of furrows show^dearly; the two upper ones directed 
obliquely backwards towards the eye, the middle one obliquely forwards, the basal one (neck- 
fiUTOw) direct across. Besides these there is the narrow marginal furrow frequent iti 
the genus, and which probably marks out the articular area on the under surface of tlxe 
crust. All the glabella-furrows are short and shallow, except the hindermost pair, whiclx 
are deeper, and show in every specimen of all ages. 

Thorax with a wide axis, less than one third the whole width, the rings straight 
across, and ornamented with coarse arched striae. The pleurae straight, scarcely bent at 
the remote fulcrum, very deeply grooved and strongly facetted ; the apices blunt and. 
rather tumid. The fulcrum is about half-way out in all but the front rings. 
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Tail semicircular, but with rather straight sides and a broad, coarsely striate margin, 
which is waved by the strong lateral furrows. The axis narrows abruptly from a conical 
base, and is then parallel-sided ; reaching nearly to the end of the tail. It is 9-ringed, 
and has, besides, a blunt terminal portion, and no appendix beyond. The sides have 
eight furrows, strong and deep, and rounded at their ends, reaching to the striated 
border, but not the margin ; the upper or marginal one much the strongest and deepest. 
The ribs are rounded, very convex, quite straight, radiating, and without any duplications. 
In the tail of young specimens, however, a faint duplication is observable in the forward 
ribs, and only on the forward edges of these ribs, making them angular instead of 
rounded. The whole surface of the tail is minutely granular ; of the glabella, apparently 
punctate.^ 

Variations. — There seem to be the usual ^^ forme longue^ and *^ forme large** in this 
as in other species of Ogygia. Our principal specimens (figs. 9, 11) are of the broad 
form, and the smaller ones (figs. 1, 7) of the narrower one. Figs. 1 and 7, which are 
probably $ forms, have the head mucli more pointed, forming a gothic arch, and the 
margin in front of the glabella much broader than in the female form ; the glabella is 
more pointed and clavate in front. The thorax, too, is relatively narrower, and the tail 
a semicircle, but with somewhat straight sides. Young specimens do not differ much 
in proportion or shape from older ones, except in having the tail more triangular (fig. 7), 
and with a narrower axis, the number of ribs in the tail remaining the same. But veiy 

young ones (figs. 6, 6) show the metamorphosis. Fig. 5, which is only two lines long, 

» 

has clearly but six rings, and fig. 6 has only seven rings, besides having the cheeks 
contracted at the base of the spine, which is also more divergent than in the older 
form. This last character may be accidental in this specimen, for somewhat older ones 
(figs. 2, 3, 4) show the spines more parallel to the body, and the cheek not contracted 
at this part. 

The appearance of a reduced number of body-rings is often due to accident. In fig. 
4 the body has slipped under the carapace, so that on the left side there are seven rings, 
and on the right hand only four. But this is not the case in the two youngest specimens 
just quoted, which have six and seven rings respectively. 

Locality. — Llandeilo Flags, Gilwern, near Llandrindod, Builth. All the specimens 
fi gured are in the collection of Mr. Griffith Davies, of Islington, except fig. 8, which is 
Murchison's original specimen from the Comdon Mountain W. side (Mus. Geol, Soc.) 



^ A delicate lineation occupies the whole of the axal-lohe of the thorax, and the outer half of the 
pleuree is much more strongly marked irith it than the inner. The concentric lineation of the tail-border 
is yery sharply defined, in a rather narrow band, the lines abutting obliquely, as usual, against the inner 
edge. 
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Ogtgia scutatrix, Salter. PI. XVII, figs. 9 — 13 (9, 10 are wrongly marked as 
0, peltata on the plate). 

OoTQiA 80UTATRIX, Salter. In Silaria, 2nd ed., p. 53, woodcat 9, fig. 1, 1859. 

— — Id. Append. Ramsay, Geol. N. Wales; Mem. Geol. Surrey, 

Tol. iii, 312, pi. iz, fig. 1, and pi. yiii, fig. 8, and plate 
ix, fig. 1, 1866. 

O. septuncialiSy fere rotunda I vel latimme elliptica, depressa. Caput ? — . Thorax 
Cauda breviory axe lato ; pleuris lonyia axin 1^ super antibus^ profunde sulcatis, a fulcro 
{ultra dimidium poaito) pauUo deflexia. Cauda quam semicirculari latior, axe lato 
8 — d-annulato; limbo sulcis primariis 7 — 8, ad apices fractis ; secondariis rectis prqfundis 
haud axin attinyentibus. 

I well remember finding this large specimen in 1853, together with the Asaphus affinis 
hereafter to be described. They were on the face of a good slate fence in the valley 
behind Garth, Portmadoc ; and were the harbingers and first fruits of the fauna, then 
unexplored, of the Tremadoc Slates.^ The large size and round contour of 0. scutatrix 
distinguish it easily from any other of the genus. The specimen is in the Museum of 
Pract. Geology : it may have been a little altered in form by the pressure accompanying 
cleavage; but in the figure some allowance is made for this. If not sufficiently so, 
still the form must have been a very wide and rounded one^ and can scarcely ever 
have had the shape of the species next described, although it is evidently closely allied 
to it. 

Length 7 inches ; the breadth fully G inches. Of the head we have only a single 
specimen, in Mr. Lee's collection (fig. 10); and it is from a different locality and 
formation. It appears to be very short and broad, with a wide urceolate glabella, a 
broad striated margin, a small forward eye, and a wide labrum, with a narrow arched base. 

The body is four fifths the length of the tail, and of eight widely transverse joints, 
with a broad axis, which is not convex, but sharply defined, and is more than two thirds 
as wide as the flat pleurae. These are deeply grooved, the groove much curved at its 
origin and bent (as are the pleursB) at the fulcrum-point. This occurs at about two 
thirds out ; it is rather more remote in the front rings. The anterior or fulcral half 
of the pleurae is much broader and less convex than the hinder part, which is angular, 
almost gibbous, beneath the fulcrum. From this point a strong oblique striation covers 
all the tips of the pleurae, corresponding to the broad-striated area which runs round 
the tail-border. The tips of the pleurae are truncate, the hinder end produced a little 
into an acute angle. 

^ I am afraid I replaced the gate-post with somewhat insufficient material. A new Ogygia^ aud 
that in a new and unexplored formation, was not to be resisted. The owner of the field must accept my 
apology ; and will oblige me much by searching for more complete specimens. 
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The tail^ nearly semicircular in outline, is more than twice as wide as long. The 
axis broad, quickly tapering, reaching less than four fifths the length of the tail ; depressed, 
and with (apparently, for the extreme tip is lost) a blunt termination. It consists of 
eight strong rings, and a semicircular terminal portion. The broad side-lobes are 
grooved by eight strong primary furrows, interlined from near their origin by furrows 
as strong as themselves, but which commence very abruptly at a short distance from 
the axis, and radiate straight out, not bent (as are the primary furrows) in a line corre- 
sponding to the fulcrum of the pleurss. A broad band of very oblique and wavy striae 
ornaments the border of the tail above, and beneath it the concentric striated fascia 
(fig. 12) has the striations wide i^)art. 

The labrum (fig. 13) is pointed abruptly, and seems to have two pairs of concentric 
furrows, but it is very imperfect in our specimen (fig. 13) from the Tremadoc Rocks. 

In fig. 10, which is from the Arenig group, the labrum is more perfect. It is as 
broad as bug, and subquadrate in outline^ the front much arched ; the base of attach- 
ment scarcely wider than the broad- winged sides; the notch above the short auricle 
somewhat acute. The concentric furrows are strong and double, the central part enclosed 
by them roundish and convex, and the apex (broken ofi) is connected with this central 
part by a raised space, and this elevation is sharply divided from the flat wiugs by 
longitudinal furrows. 

The large size and round form of this fiue species much recals that 0. JDesmarestif 
Brongn. (the 0. Bronfftiiarti of Rouault), and well figured by the latter authmty in the 
* Bull. Soc. Geol. France,' vol. vi, 2nd ed., pi. i. From that species the less width of the 
axis, the straight, not curved, pleurae, grooved nearly to their ends, distinguishes our rare 
fossil. From 0. Edwarddi (pi. ii, fig. 1, of the same work) it is distinguished by the fewer 
joints of the tail, and the less number of lateral furrows, all of which are duplicated. The 
pleurae, too, are curved in 0. Udwarckii, Rou., which in many respects closely resembles 
0. Desmaresti. I do not know any species with which ours need be compared, except 
the following one, which at one time I thought identical ('Siluria,' 1. c, p. 53). 

Loealitiea. — Lower and Uppsr Tremadoc Rocks. Lower Tremadoc. — Carnarvon 
Road, 1^ milea W. of Tremadoc (Mr. Homfray). Upper Tremadoc. — North face of 
Garth HiU, at the mouth of the Traeth Bach, Merionethshire, opposite Fortmadoc — ^in 
company with Angelina and many other fossils (Mus. Pract. Geology). Also Portmadoc, 
quarries in the town. The labrum (fig. 12) is from thence, and is in Mr. Ash's cabinet. 
Arenig group. — North-east corner of Whitesand Bay, St. David's, Pembrokeshire, figs. 
9, 10 (in Mr. Lee's cabinet). 
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Ogygia peltata, Salter. PI. XVII, fig. 8. 

Ogyoia sgutatrix, Salter. Silaria, 2Dd ed., p. 53, Fobs. 9, f. 1, 1859. 

— PBLTATA, Id. Append. Ramsay, Geol. N. Wales; Mem. Geol. Survey, 

▼ol. iii, p. 313, pi. zii, fig. 8, 1866. 

0. modica, vel caput, t/ioracem, caudam aqualis. Glabella lata, lavis, sulcis nuUis. 
Tliorax axe depresso^ pleuris angmtior ; his usque ad apices /alcatos nee decurvos planis^ 
simis; ftdcro obsoleto. Cauda quant semicirculari lom/fior, axe lato S-annulato; limbo 
sulcis primariis subrectis, secondariis abbreviatis. 

We have only portions of this fine species, but these enable us to reconstract a fossil 
certainly four inches in length, of a broad-oval shape. Our fig. 8 is a copy of the figure 
in the ' Survey Memoir* above quoted. It is probably not of the full breadth, but nearly 
so ; and I have no specimen which more completely shows the true shape. . 

The head, thorax, and tail, are nearly of the same length ; the head is somewhat 
longer than a semicircle, with very short broad head-spines. It is widely margined ; and 
the glabella is well distinguished from the cheeks, and is of the same width i^rith them, 
parallel- sided, reaching five sixths the length of the head, and without any distinct lobes 
except the neck-segment, which is strongly marked out. The eyes are large ?, placed half 
way up the head. The portion of the neck- furrow beneath the cheeks is much nearer to 
the posterior margin than that beneath the glabella, and abruptly so (see fig. 8). The 
striated margin to the cheeks is very broad towards the front. 

Thorax with a wide axis, not quite so wide as the pleurae, and somewhat narrower 
behind. The rings of the axis are very fiat, and scalloped out at their junction with the 
pleurae, so that the axal-furrows in this (as in the preceding species) present a set of 
re-entering angles, with concave arches between them. The pleurae are flat, straight as 
far as the fulcrum, which is placed at two thirds out. The pleural groove is sharp and 
sigmoid in its curve, and reaches nearly to the falcate tip without any angular bend. It 
is parallel to the front edge, apparently more so than in 0. scutatriw, and the hinder half 
of the pleurae is rather the largest. 

The tail is a semicircle, the axis occupying rather more than a fourth of the entire 
width, and tapering backwards for nearly three fourths of the length. It is annulated by 
seven furrows, which, except the two or three last, stretch right across. The tip is blunt, 
and rather obscure. The sides are radiated by eight strong grooves, including the upper 
or submarginal one, which are all slightly bent downward near their ends, and are inter- 
lined by similar but much shallower furrows, which start abruptly (as in the last species) 
from a point near, but not close to, the axis. A plain smooth (?) border to the upper 
surface, and the incurved fascia narrow and closely striated. 

The specimens described are all from the north-west angle of Whitesand Bay, St. 
David's Head, and differ from the N. Welsh species last described as follows : — The form 
more elongate; the pleurae flatter, much shorter, and more pointed; the tail with a 
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narrower axis, and with less distinct interlineations to the sides. From Barrandia 
Portiockii (see PI. XIX), the much greater length of the axis, and narrower glabella, will 
easily distinguish it. 

Locality. — " Arenio group *' of dark earthy slates at Whitesand Bay, St. David's 
Pembrokeshire, north of the reef called Tnoyn hwrddyn^ which is probably of the age 
of the Tremadoc Rocks. 



Ogyoia Selwynii, Salter. PI. XVII, figs. 1 — 7. 

AsAFHTTS Selwtnii, SalUr, Beports Brit. Absoc. Trans, of sect., p. 57, 1852. 

— — Id, In Morris's Catal., 2nd. ed., p. 100, 1854. 

Ogyoia Srlwynii, Id. Append. Ramsay, Geol. N. Wales ; Mem. Geol. Smrey, 

Tol. iii, 313, pi. iz, figs. 2—6, and pi. 11 b, fig. 5, 1866. 

0. elliptica plana^ triuncialis, capite brevispinoso ; glabella oblongd^ genis angmtimi. 
Sulci glabeUares brevissimi. Oculi magni. Thorax pleuris a fulcro remote decurm. 
Cauda axe angusto^ longiconico, 6, l-mlcato, apice prominulo; lateribus 7-sulcatis, sulcis 
brevibtiSf obscnriSy interlineatia. Fascia latissima, striis confertis* 

A species of more than ordinary interest, since it was the first true indication of the 
fauna of the great group now distinguished in Britain under the name of the '* Areing or 
Skiddaw group." A solitary fossil, found by Prof. Sedgwick and myself in 1844, proved 
different from all other Lower Silurian species, and characterised a particular set of strata, 
which were successfully compared with the rocks west of the Stiper Stones, by means of a 
specimen of this same species. Such exact indices are our friends the Trilobites of age 
in the Palaeozoic Rocks.^ We have specimens from three localities, viz., Hengwrt Uchaf, 

four miles north-east of Dolgelly, and we figure the original small 
Fio. 31. specimen (Fig. 31); from S. Carnarvonshire; and lastly from near 

Chirbury, Shropshire. The latter are by far the finest specimens, and 
our larger figures are taken from them. Mr. Lightbody has lent some 
Ogyffia Sehpynu. fragments of the head, and our restored figure (PI. XVII, fig. 1) is 
from Do!^^*° partly made from these, and partly from others in the Museum of Prac- 
tical Geology. 
The head is broad, semi-oval, an inch and a half broad or more in Shropshire specimens, 
and broadly margined. The oblong glabella is distinct all round, depressed, gently 
clavate in front, and contracted at the sides, but otherwise parallel-sided ; with a large 
upper lobe and three very short lateral lobes, which do not reach even one third across 
the glabella (fig. 2), the lower pair largest and somewhat oblique. Eyes large lunate, 
placed less than half-way up the head. The facial suture cuts the margin more than 

^ The " SkiddRw group " Iiah since proved rich in Graptolites, and these enable us to compare it 
with the Quebec group of America and the black slates of Melbourne. But Ogygia Selwynii was the first 
step in the comparison for the whole series. 
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half way oat, but not very near the short spinous angles. The glabella reaches and 

« 

invades considerably the front margin, so as to leave it very narrow in front ; on the 
sides it is rather broad. The neck-furrow is indistinct. Labrum as broad as long, 
obtusely pointed, with strong concentric furrows. 

The thorax, of eight narrow well-defined segments, is not quite so long as either head 
or tail, which are equal. The axis is well defined, gently convex, not quite two thirds 
the width of the pleurae. The latter are flat as far as the fulcrum, which is placed half 
way out, then bent down ; the pleural groove very shallow, except beyond the fulcrum, 
where it is deeper. 

The tail is rather more than a semicircle, ten lines long by sixteen broad. The axis 
narrow, and tapering, not reaching quite three quarters the length of the tail (in the 
smaller Welsh specimens it reaches fully three fourths). It is aunulated by six or seven 
furrows above, the upper one often strongest, the rest faint. The sides of the tail are 
marked by seven shallow short furrows, which do not reach to the depressed border, and 
the upper one of these also is the strongest. The broad margin is flat or slightly 
concave. The incurved fascia is very broad, folding over the tip of the axis, and closely 
striated. Young specimens (fig. 8) show fewer ribs to the axis and sides, and the upper 
lateral furrow is stronger in proportion. 

Localities. — ^Arenig qroup. — Hengwrt Uchaf, four miles north of Dolgelly. (Wood- 
wardiau Museum, woodcut fig. 31) : Llanfaelrhys, Aberdaron, PI. XVII, fig. 3 (Museum 
Pract. Geology) ; plentiful at White Grit Mine, near Shelve, Shropshire, figs. 1, 2, 4 to 7 
(Mus. Pract. Geology ; and Mr. Lightbody's cabinet) ; Mytton Dingle, Stiper Stones, 
abundant (Mr. Homfray's cabinet). 



Barrandia, MCoy, 1849. 

A group of weU-marked species, characteristic of the Llandeilo Flags. The three 
forms known have the habit of Ogygia^ but differ in such obvious characters, that there 
can be no doubt Prof. M'Coy was correct in separating the typical species B. Cordai as a 
distinct genus. The other two species, here arranged under Barrandia, are not very closely 
connected with it ; but I do not wish hastily to give a new generic name to them, though 
very little doubtful of its propriety. The characters of the glabella, and the position of 
the fulcrum in the pleurae, are too unlike to render it probable that Hamakpteon and 
Barrandia are merely subgenera. But I shall leave them so for the present. 

This small group is a remarkable one, and tends to render the passage of the Ogygides 
into the Bronteidae so complete, that we may well hesitate about drawing a line between 
the two families.^ 

' Bat the Llandeilo Flag genera hare a thin crast and a wide expanded shape, and are, moieoTcr, 
18 
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Generic Character. — ^Ovate, greatly depressed; head with short spines. Glabella 
widely clavate, the axal-furrows nearly parallel below, and sometimes obsolete above. Eyes 
large, depressed, anterior in one subgenus, subcentral in the other. Facial suture marginal 
in front, nearly vertical posteriorly. Labrum pointed? Pleurae falcate. Tail lai^, 
fan-shaped, with a shortened axis, and few lateral furrows ; the caudal fascia occupies a 
large part of the limb beneath. 

Subgenera. — 1. Homalopteon} Salter, 1865. Glabella with complete axal furrows, 
widely clavate above, more or less distinctly lobed transversely by four transverse furrows. 
Eyes anterior. Pleurae with remote fulcrum, grooved, but scarcely facetted. Tail with 
a distinct short axis of several rings ; the sides few-ribbed. Hange* — ^Llandeilo Flags. 

2. Barrandia^WCojj 1849. Glabella with incomplete axal-furrows and no distinct 
lobes. Eyes subcentral. Pleurae falcate, with a fulcrum close to the axis, grooved, not 
facetted. Tail with a short ribless axis and smooth sides, the strong articular furrow only 
present. Range. — Llandeilo Flags. 



Subgenus — Homalopteon. 
Barrandia (Homalopteon) Portlockii, Salter. PL XIX, figs. 6 — 10. 

AsAFHUS niLATATUS, Portlock. Oeol. Report of Tyrone, &c. ; p. 293, pi. xzir, fig. 2 

(not of Dn/moii) 1832. 
Ogyoia bilatata, Salter and PMllips. Mem. Gkol. Sanrey, yoL ii, pt I, p. 239, 

1848. 
— Portlockii, Salter. Decades Geol. Survey, No. 2, pi. tu, figs. I, 2, 6, 7 

(not figs. 3 — ^5, for which see next species), 1849. 

B. (Homal.) ovali-odlonffa, 8^ undalis^ capitis marine angusto. Glabella genis lattor^ 
antice gibbosior, lobata, lobis utrinque 4, distinctis. Thorax axe lato nodosa ; pleuris per- 
sulcatis. Cauda axe lato b-annulato, apice acuto ; lateribus semicostatis, costis ^-radiatis 
divisis subrectis. 

The length of this, the largest of the three species known, is full four inches, judging 
by fig. 8, which is from the original specimen in Portlock's plate. It is nearly flat, ovate, 
widest in front ; the head forming rather more than a semicircle, and considerably wider 
than the tail^ but about as long as the thorax. The glabella is as wide as the cheeks below, 
and separated by narrow but distinct and complete axal-furrows from them. It widens and 
overhangs the eyes above, and is there somewhat abruptly bent down, the margin being over- 

closely allied to Ogygia and Stygina in hahit. The Bnmteida haye, on the contrary, a thick calcareous 
shell, and often a highly convex, almost gibbous form, while the axis is so greatly reduced as to be almost 
obliterated. I shall return to the Bronteidee as soon as the Asaphidee are completed. It is impossible 
to take the afiinities in a linear form, because that is not the order of nature. 

^ 6/ia\os, planum, vteov, Att. for icrvov^ flabellum ; from the flat, radiated character of the tail 
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hung by it. For nearly two thirds its length it is marked by four lateral furrows, irregular in 
direction, which divide it into four lateral lobes, exclusive of the forehead- and neck-lobes. 
The furrows reach far inwards, leaving only a narrow median space unoccupied. The 
front ones are straight across, the second pair curve from without downwards, the third is 
a short deep impression, the fourth or lowest pair are nearly straight, but so oblique towards 
the narrow neck-furrow as to separate a pair of triangular lobes. None of the furrows 
reach the outer margin. 

In the Decade, from which this description is partly drawn, I have inaccurately described 
the lower glabella-lobes as part of the neck-lobe. It is not so. There are four pairs of 
lobes to the glabella.^ 

Eyes rather large, placed very high up towards the termination of the facial suture on 
the margin. The eyelid semilunate, but not constricted above or below. The facial 
suture is nearly vertical above the eye, and below it turns very little outwards, cutting the 
posterior margin at about half the cheek's width. Free cheeks moderately large, with a 
narrow border and a small spine. Labrum with the centre gently swelled, and with 
concentric furrows and the usual pair of tubercles. The apex is broken off ; it was probably 
obtusely pointed. 

Thorax with a broad axis, not quite so wide as the pleurae, and tapering backwards. 
The rings are nodular, with bilobed tubercles on the sides, the hinder rings with a central 
tubercle ; but all rather faintly marked. The pleurae are directed backward, and are some- 
what sigmoid in outline ; the fulcrum rather faintly marked at about half-way along them. 
The divisions between the pleurae are not nearly so conspicuous as the oblique furrow that 
reaches nearly to the end of each, separating a broad and rather tumid posterior portion. 
The tips are recurved and pointed, the foremost ones, perhaps, not quite so strongly as in 
our large figure ; the hinder ones more so, as in fig. 6 a. 

Tail a semicircle, with the upper angles rounded off; the axis hardly more than two 
thirds the length, flattened, conical, the ends a little pointed. There are about five distinct 
ribs on the axis, each obscurely trituberculate. The axis is most convex behind ; it reaches 
two thirds down the tail, with a rather large terminal portion connate with the triangular 
appendix, making the axis a pointed one (see fig. 8). Lateral furrows four or five, very 
oblique and short, the upper ones reaching two thirds — the lower not half across the broad 
striated limb. The three upper ones (see fig. 8) are strongly duplicate throughout. 

Whole surface of tail covered with a concentric lineation, which runs across the limb 
transversely, not parallel to the margin. The striae are continuous, but mixed with 
smaller interrupted ones. The incurved caudal fascia is very broad, but its margin is not 
distinctly seen. An equally broad fascia runs all up the pleurae, the sharp lineation crossing 
them at right angles. We do not know the striae on the head ; but the labrum is strongly 
and coarsely striated (fig. 9). 

1 Ogygia, Niobe, the present genus, and Cromus, a Bohemian fonn, are examples of this large number 
of glabella-segments. But it is extremely rare in the Trilobite group. 
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OrigiDally identified by its discoverer Fortlock with the little known Asaphus dilatatus 
of Dalman. But Dalman's figure is far from good (that by Sars, in Oken's Isis, shows 
clearly that it is not even of the same genus), and Fortlock's specimen was incomplete. 
Captain, (now Sir Henry) James afterwards obtained a noble series, which were figured in 
Decade 2 of the Geol. Survey. Th6y are all from one locality : viz. — 

Locality, — Llandeilo Flags. Schists of Newtown Head, Waterford (Mus. Fract, 
(^l^Sy)* Museum of Irish Industry. I do not know tJiat this fine species exists in other 
collections, except that of Major Austin, Clifton. 



Barrandia (Homalopteon) radians, M'Coy. Fl. XIX, figs. 1 — 4. 

OoTGiA PoRTLOCKn, Jan., Salter. Decades Geol. Sunr., No. 2, pi. vii, tigs. 3, 5, 1849. 

— RADIANS, M'Coy, Annals Nat. Hist, 2nd ser., vol. iv, p. 408, 1849. 

— — Id. Synopsis Pal. foss. Woodw. Mus., p. 149, pi. i f, fig. 2,1851. 
Bakbandia, sp. Id. 1. c, p. 149. 

B. (HoMAL.) minor, 1^ unciam longa, late ovalis. Glabella genis angustior, onHce 
Aaudffibia, illobata vel lobis obscuris. Thorax axe lavi, pleuris hnge mdcatiB. Camda 
axe conico 4 — b-annulato, apice rotundato : axe bis latiore limbo fere, utrdque eulda tribus 
curvis inter lineatis* Sulci longi, primum recti, dein profitndiorea, abrupte recurvi. 

My friend Frof. M'Coy, while animadverting, in the excellent work above quoted, 
(p. 149), on my mistake in placing this as the young of B. {Ogygia) FortlocJkii, apparently 
did not perceive that he also was referring to Barrandia the species he had in the same page 
described as an Ogygia. The truth is, my mistake and his own arose very naturally from 
the paucity of specimens. And as Burmeister had six years before predicted the occur- 
rence of the metamorphosis among Trilobites, I was not so far out as my friend and critic 
supposed. With few exceptions, and those not very clearly made out, or even founded 
on mistake, — the increase of the number of segments with advancing age was not known 
till 1849, when M. de Barrande published his beautiful series of observations on the genua 
Sao ; and at the same time, without knowing of his work, my own figures of this species 
were given. In 1851 M. Barrande examined the British specimens, and satisfied himself of 
the true occurrence of the metamorphosis ; and that in a genus to which he had not access 
in Bohemia. Barrandia and Ogygia are northern types. 

As I am not sure that I shall be able to show this change of form with age in any 
other British species^ I would refer particularly to it here. 

M. Barrande, to whom the real credit must belong of working out intentionally a point 
only accidentally observed by others, has established the fact that Trilobites— j9roda% all of 
them — undergo a distinct and regular series of changes in the young state, comparable 
very nearly to that observed in the other Crustacea. The development of the eyes and 
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facial suture takes place simultaneously with the increase of the body-segments. And the 
very young Trilobite (Barrande has traced some of the species from the egg) looks like a 
totally different genus from the adult ; it is a simple disk, which gradually only becomes 
lobed, segmented, and provided with organs, as its life goes on and its size increases. The 
Zoe of the crab is now familiar to us. But its discovery hardly excited more interest 
among naturalists, than did Barrande*s observations on the young Trilobites among palaeonto- 
logists, when first announced in May, 1 849, to the French Academy. My own far less 
complete description was published in June of the same year. 

It seems that the additional segments always come in between the thorax and the tail, 
while the latter also receives at each fresh moult an accession of segments till it attains its 
full number. What becomes of the moulted crusts of Trilobites ? From all analogy they 
should be cast off, slit open in some part of the dorsal region. And such specimens should 
he looked for in our shaly rocks ; for it is impossible that they should be much more des- 
tructible than the newly-formed crust. 



Description. — ^I have obtained from Mr. J. E. Lee's cabinet a much larger tail of this 
species than we before possessed. And we may therefore reckon the species to have been 
fully an inch and a half long, widely oval, with obtuse ends ; the head forming a semicircle, 
longer than the body, and larger than the tail. 

The axal-furrows are parallel below, somewhat abruptly divergent above, and reach 
the very narrow margin in front. The glabella is without lobes, or very obscurely lobed. 
The cheeks, wider than the glabella, are gently convex, narrowly margined, and bear the 
lunate eye so forward as nearly to tovich the front margin, a character by which B. radians 
is easily distinguished from B. Cordai, next described. Head-angles very shortly spinous. 

The axis of the body is much narrower than the straight pleurae, which are grooved 
three fourths of their length, and have the scarcely visible fulcrum placed at more than 
half-way out from the axis. The tips are sabre-shaped. 

The tail is nearly a semicircle, and all but flat. And our largest specimen shows a 
length of six lines by a breadth of ten lines. Of this length the conical axis occupies less 
than three-fourths ; and but for the triangular appendage (appendix) beyond its bluntish 
tip^ does not reach more than half-way down. It has four ribs straight across, divided by 
shallow furrows. 

The sides have three strong furrows, which at first run directly out, and then suddenly 
bend down, expand, and nearly touch the margin. They are interlined by three others, 
which are shallow, and cease at the straight portion. The rest of the tail is bare of ribs, 
and apparently smooth ; but the incurved caudal fascia beneath is very broad and straight- 
edged anteriorly. It just reaches the tip of the axis (see fig. 4). 

The metamorphosis above referred to (figs. 1, 2) is very simple. Fig. 1, a very 
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• 

young specimen, has only four rings, and this is the true number in this specimen, and is 
not due to accident. The ribs of the tail are more conspicuous in proportion than in 
the somewhat older specimen, fig. 2, which has truly seven rings ; while in fig. 3 the 
eighth thorax-segment is becoming visible (see fig. 3 a). 

Locality. — ^Llandeilo Flags. Two or three places near Builth, Radnorshire, viz. : 
Wellfield; (figs. 1, 3), and Pencerrig, (Mus. P. Geology fig. 2) ; also Gwernyfyd (Mr. J, 
E. Lee's cabinet, fig. 4). 



Subgenw — ^Barbandia^ M'Coy, 1849. 
Barrandia (Barrandia) Cordai, M'Coy, PL XIX, fig. 5. 

BarrandU Cordai, WCoy, Annals Nat. Hist., 2nd ser., yol. It, p. 409, 1849. 

— — Id. Synopsis Pal. Foss. Woodw. Mus., p. 149, pi. ir, fig. 1, 

1851. 
Ogygia Portlockii, Salter. In Morris' Catalogue, 2nd ed., p. 112. 1854. 

B. uncialia, ovata^ vel caput, thoracem, caudam aqualis. Oculi post medium capitis 
positi. Pleura retrocurva, brevisidcata. Cauda axe inteyro, lateribus unisulcatis. 

One specimen only of this most distinct and characteristic species is known, and it is 
a perfect one in the Woodwardian Museum. But I believe it is a common fossil, and 
it should be sought for at Builth. I had no excuse for uniting this very distinct form with 
the B. Portlocki. 

Length 11 lines (our figure is enlarged to once and a half the natural size), of which the 
head, thorax, and tail are nearly equal parts. The semi-oval head is rather more than twice as 
wide as long, lunate, with a concave hinder border and obsolete neck-furrow. The axal- 
furrows are parallel below, slightly converging at less than half-way up the head, and then 
obsolete. The front margin concave, the border of the cheeks extremely narrow ; the large 
slightly curved eyes placed much nearer the axis than the border, and very near the hinder 
edge. 

The facial suture curves slightly out above the eye ; and beneath it cuts the posterior 
margin below the eye, and very remote from the short spinous angles. 

Thorax with its slightly convex axis very little less in width than the pleurae, and 
tapering backwards ; the rings a good deal arched forward, and strongly grooved across. 
The pleurae are oblique backwards, and falcate at their tips ; with a short, strong, oblique 
groove not half their length, and the fulcral point very prominent (as in some of the 
Olenida, for instance, Bemopleurides). 

The tail is half as wide again as long, and the front much arched to follow the form 
of the retreating pleural segments. The axis short-conical, extending less than two thirds 
down the tail, pointed, not prominent at the tip, and without furrows. It is well 
distinguished from the gently sloping sides, and the border is very gently concave. One 
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upper marginal furrow is all that is visible, and that is very strong and deep. The upper 
surface is not well preserved ; but the caudal fascia on the under side is so broad as to 
occupy the whole surface of the sides beneath, and the ornamental lines are rather close. 
The same width of fascia is continued beneath the pleurae ; and the lines on it run directly 
across them, as seen in our figure. The same sharp lines run round the under margin of 
the head. 

Locality. — ^Llandeilo Flags. Fenkerrig, near Builth, Radnorshire ; (Woodwardian 
Museum). 

The passage from the Ogygides to the Bronteidm is rendered still more easy by a 
MSS. genus, Bronteopsis, distinguished so far back as 1857, by my friend Frof. Wyville 
Thomson, who was at that time carefully studying the Caradoc fossils of the Girvan district. 
The genus is a very remarkable one, having all the characters of the JBronteida, and will 
be described under that family. But the crust appears to have been thin, not calcareous ; 
and the habit of the tail is so much that of Barrandia, that it might well be mistaken 
for an extreme member of the group we are describing. 

Again — Stj/yina leads from the OgygideB to the lUanideSy besides having some affinities 
with Bronteus. But we must first describe the typical Asaphi ; and therefore return on 
our road to them by means of the genus Niobe (see diagram on p. 124). 

NioBE, Angelin^ 1852. 

A genus instituted by Frof. Angelin to include a few flattened species of Asaphus, 
which have the body flat, the axis broad, and the labrum pointed like that of Ogygia. 
Asaphus frontalis^ Dalman, is the typical species. The genus is strictly intermediate 
between Ogygia and Asaphus. Range, Upper Cambrian to Lower Silurian. 

Broad-oval, depressed ; with a distinct broad axis, and a scarcely clavate glabella 
which is slightly 4-lobed. Head-angles obtuse. Eyes approximate. The pleursB facetted 
and grooved, not produced into points. Tail broadly margined, of a moderate number 
of segments. Labrum with a narrow base and parallel sides ; the tip obtusely pointed 
or slightly emarginate, not forked. Hypostome (in N. emaryinula at least) without a 
vertical suture. 

K laviceps, placed by Angelin with this genus, should, I think, rather be referred to 
Nileus among the subgenera of Asaphus. It has a perfectly smooth unribbed tail. 

NiOBE HoMFRATi, Salter. Fl. XX, figs. 3 — 12. 

Niobe Homfrayi, Salter. App. Ramiaj Geol. N. Wales ; Mem. Geol. Survey, vol. iii, 

p. 314, pi. vi, figs. 5—8, 1866. 

iV*. ovalis lata, 3 — 4 uncialis, depressa, axe suhplano disttncto, caudd semtcirculari 
semiradiatd. Glabella gents €equalis, urceolata. Oculipra medio capitis positi. Labrum 
acutum. Cauda sulds lateralibus 4 — 5 abbrematisy interlineatis. 
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A most characteristic fossil, which rewarded a good day's hammering (in Mr. Horn- 
fray's company) at the head of the marsh, Penmorfa ; and was afterwards obtained in 
great plenty by Messrs. Homfray and Ash of Portmadoc. 

General shape a very broad oval^ depressed, fully two thirds as wide as long ; the 
length between four and five inches. The axis is flattened, yet distinct throughout, wide 
and tapering from the broad urceolate glabella to the blunt tail-axis. The head is 
smooth and very little lobed, and the sides of the tail imperfectly radiated. 

The head is rather more than one third of the whole length, semicircular, with blunt 
outer angles ; the glabella occupying one third the width of the head, and reaching to 
the sharp marginal furrow. It is urceolate, blunt and widest in front, then a little 
contracted, and thence widening again to the base, marked by a very distinct neck- 
fiirrow. The glabella- furrows are faint, four short ones on each side, somewhat radiating 
from the eye inwards, the lower one longest The eye is very near the glabella, as in 
all the genus, and placed more than half-way up the head, semilunar, and rather large. 
The facial suture reaches the edge immediately over the eye, curves boldly out beneath 
it, so as to leave but a third part of the posterior margin of the cheek outside it ; it is 
marginal in front. 

The body-axis is broad, equal to the pleiuw in front, but narrower than those behind, 
and ornamented with arched striae. The pleurse are strongly facetted for rolling up, 
convex, blunt and rounded at their ends; the fulcrum close in toward the axis in the 
front rings, and gradually further out till it reaches the imier fourth of the pleura in the 
hinder ones. The pleural furrow deep, but rather short and diamond- shaped. 

The tail, a true semicircle, is somewhat flattened ; and has a short broad axis reaching 
three fourths the whole length, and about half as broad as the side portions, or a little 
more. It is marked by seven or eight distinct ribs nearly to the tip, which is promi- 
nent and bluntly pointed. The sides are scored by five short furrows, which (&intly 
interlined) only reach to the inner edge of the broad flattened margin, and there stop 
abruptly. The margin is concentrically striated, of equal breadth all round. Young speci- 
mens (fig. 6) differ but little in proportion, but there are some specimens (one par- 
ticularly in Mr. Ash's cabinet) which are much narrower than usual, and may, as that 
gentleman suggests, be the male forms (see also figs. 6, 7). 

The labrum is long, broader at the base, but still on the whole parallel-sided. The sides 
are not contracted, nor the front expanded, as in the N. emarffinula figured by Angelin ; 
and the apex is an obtuse angle, at about 100^ and the tip rather acute. There is a 
concentric furrow near the margin, and a strong pair of indentations near the tip. 

Localities. — Upprr Cambrian. Lowsr Tremadoc Slates of PenmorfiBi Church and 
Llanerch, Tremadoc ; also Castle Deudraeth, near Maentwrog, N. Wales (Mus. Praot. 
Geology). The figured specimens are firom the cabinet of our excellent firiend Mr. David 
Homfray. 
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AsAPHUs, Brongniart, 1822. 

Of so large a genus much might be said, and with advantage too, if our space 
permitted us to discuss largely its affinities. The diagram, however, on page 124, will give 
at a glance the relation which the chief subgenera of Asaphtts bear to one another, and to 
the neighbouring groups, Ogygides and llltBnidea; and we can more easily refer to these 
affinities when the subgenera themselves have been defined. The genus is as remarkable 
among the smooth Trilobites of our right-hand division (see Preface^ p. 2), as PhacopB is 
of the left-hand group.^ There is the same perfection of organisation and compactness of 
character, the same wide limits of variation within the genus, and as great importance 
numerically. While however Phacops and its subdivisions are more characteristic of the 
Upper Silurian rocks^ Asaphus is strictly Lower Silurian^ — ^scarcely ranging below, and 
never above that horizon. The Phacopida in the higher groups are remarkably convex ; 
the Asaphi expanded. The Phacopida have, as a rule, the segments both of head and tail 
well marked out ; the Asaphi have them obhterated in the same portions. The Phacopida^ 
are ornamented with a tubercular or granular coat ; the genus we are describing has a 
smooth or only lineated one, a distinction seen and ably noted by Dr. Burmeister, who, 
however, attached too much value to the character, since both kinds of ornament coexist 
in several genera. The lenses of the great eyes in Phacops are very large — the equally 
prominent eyes of Aaaphm have them very small, — and so of several other contrasting 
characters \ and while the chief character of all — ^the relative possession of eight and eleven 
body-rings — keeps the two groups widely apart, they are no less sundered by the course of 
the facial suture beneath the eye> which in all the Asaphida is to the margin behind, and 
in all Phacopida to the outer margin. 

For size, only the large Paradoxidea among the Olenoid group (see Preface) can match 
the Asaphi, which include, if not quite the longest, certainly the bulkiest forms of 
Trilobites, and indeed, so many of these, as to make size an important character of the 
genus. Pew of the species are less than three inches, many of them nine or ten in 
length, and a few range beyond a foot in extreme measure. 

The subgenera include several extreme forms, but the essential characters of this large 
genus seem to be as follows : — 

Porm oval, without spines or tubercles on the surface, with the head and tail nearly 

^ It might, perhaps, he convenient to designate the Trilohites of the left-hand branch — which have a 
^ell-developed thorax, and a relatively smaU pygidium of few segments, Mieropygini^ and thosQ on the right- 
hand Maeropygini, But I do not think the terms are needed. 

19 
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equal in size, and the thorax of eight rings. The surface smooth, or only covered with a 
close lineation intermixed with puncta, which does not interfere with the general smooth- 
ness of the exterior. The head is semicircular or half-oval, or pointed, with a glabella 
widest in front, and generally very faintly marked out, and with quite obsolete lobes.^ 
Smooth prominent eyes ; a hypostome without rostral shield (only a vertical suture being 
occasionally present), and a forked labrum. 

The thorax-rings convex ; the pleurae rounded, grooved, and facetted for rolling. The 
tail large, of many segments ; but these are not generally visible, except on the axis, and 
in some cases not even there. 

The several subgenera are dependent chiefly on the degree of convexity, distinctness 
of the tail-furrows, course of the facial suture in front, and the degree in which the 
obscure glabella occupies a larger or smaller space of the head. I will proceed to give 
these characters as briefly as I can, the route being from the Ogygides last described 
towards the lUanides, which we shall take up afterwards. Some of these subgenera have 
been indicated by Goldfuss, Dekay, Dalman, Emmerich, Milne-Edwards, Burmeister, and 
others. None of them are satisfactory, the habit having been too much overlooked, while 
trifling difierences in the glabella, &c., have been preferred to the more important 
characters of the facial suture. Corda's arrangement is perhaps the least worthy con- 
sideration ; and Emmerich's and Goldfuss's seem to me the best. Professor Burmeister 
had not sufficient material for all the divisions, but his acumen detected the importance 
qS. the facial suture, and his arrangement is clear. Professor McCoy's divisions are far 
too few. We are greatly indebted to Barrande for his laborious collection of the entire 
history of these groups, and are sorry not to be able to adopt bis own subdivisions. 
Following Emmerich and Groldfuss, but subdividing their group of " Ogygiae " especially, 
we have the foUowiug eight subgenera : 

1. Ftychopyge^ Angelin. Expanded, ovate, gently convex, or flattened, with narrow 
axis ; short urceolate glabella, reaching more than half-way up the head, and lobeless ; 
approximate elevated eyes ; subangular tips to pleurae ; and tail with moderately long 
axis, and many faint ribs on axis and tail. Facial suture forming a long ogive in front. 
Hypostome entire. Labrum shortly notched. North Europe. 

Types, A. ang%ut\fron»^ Dalm. 
A, latus^ Angelin. 

2. JBasilicus, Salter, 1849. Flattened and expanded forms, with rather broad axis; 
clavate glabella reaching far up the head, with only obscure lobes, the basal pair most 
conspicuous ; approximate depressed eyes, angular or even pointed tips to the pleurae ; 

^ £xcept within the crust, where they may he seen faintly marked out, or eren strongly in some cases. 
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tail with many ribs on axis and limb ; facial suture marginal in front ; hypostome^ entire. 
Labrum deeply lobed. Range, — ^North and South Europe. 

Types, A, iyrannus, Murch. 
A. Powiaiiy March. 
? A. in(fen$, Barrande. 

8. Meffalaspts, Angelin, 1852. Flattened and expanded, with narrow axis; short 
urceolate glabella^ reaching but a little way up the head, and lobeless ; approximate 
depressed eyes, subangular tips to pleurae ; and tail with narrow long axis, and many ribs 
on axis and limb. Facial suture intramarginal, in a long ogive on the upper surface. 
Hypostome — ? Labrum notched ? North Europe. 

Angelin figures a labrum of M, planilimbata as entire, but there is some imperfec- 
tion in the look of the figures, as if the forked lobes were broken oS. 

Types, A. giga», Angelin, not of Dekay. 
A, heron, Dalm. 
A. extenuatus, Dalm. 
A, nobilU, Barr. 

[I have inserted here A. nobilis, Barrande, chiefly to call attention to it. It is possibly 
a distinct subgenus. Its short glabella is lobed posteriorly ; the hypostome appears to have 
a vertical suture ; the pleurae are recurved and pointed ; the tail-furrows not duplicate ; 
and the crust very thin. It seems intermediate between Basilicus and Megala^is^ 

4. IsoteluSy Dekay, 1824. Convex, moderately expanded, with broad axis ; obsolete 
glabella; remote, moderately convex eyes; rounded pleurae, and no ribs on the tail. 
Facial suture intramarginal, ogived. Hypostome vertically divided. Labrum deeply 
furcate. North America, North-west Europe. 

Types, J. gigaSf Dekay. 

J. platyeephalnSy Stokes. 

5. Cryptonymua, Eichwald, 1825. JSemicrypturus, Corda, Asaphus^ Angelin. Short, 
convex, with narrow axis, a clavate glabella reaching the front of the head, and with three 
pairs of lobes ; elevated eyes (sometimes stalked in the S); rounded pleurae ; tail short, 
of few joints, very obscurely ribbed, except on the axis. Facial suture intramarginal in 
a short ogive. Labrum deeply lobed. North Europe. 

Types, A, expatmu, Linn. 
A, ranieepSf Dalm. 

6. Symphysurus, Goldfuss, 1843.* Short convex, with narrow axis ; the gibbous, lobe- 
less glabella overhanging the front margin ; large remote depressed eyes ; rounded pleurae ; 

^ In former pages I have used Dalman's old term hypostome for the inearved under front margin of 
the head, which supports the lahrum ; and I adhere to this, although the term epietome is often adopted. 
Barrande calls it 'la doublure front ale. ^ 

^ Better defined and restricted by Angelin, 1852. 
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and short tail, with axis of few joints ; and sides without ribs. Facial suture marginal in 
front. Hypostome entire. Labrum — ? North Europe. 

Type, S, palpebrosuSy Dalm. 

7. Brachyaapis, Salter, 1866. Short, broad, expanded, with moderately broad axis; 
the head with obsolete glabella ; eyes depressed but convex, remote ; pleurae rounded ; 
tail short, with no ribs. Facial suture marginal in front. Hypostome entire. Labrum — ^? 
North Europe. 

Types, A. rectifronSy Portlock. 
A, lamgatui, Angelin. 

[8. Nilem, Dalman, 1826. Very convex, scarcely trilobed, with very wide axis, and 
hemispherical lobeless glabella; eyes very large, remote, depressed, reniform; pleurae 
roimded; tail short broad, with no trace of axis or ribs. Facial suture marginal. 
Hypostome entire. Labrum scarcely notched. North Europe. 

Type, N, Armadillo^ Dalm.] 

I believe other subgenera might easily be formed, but these are perhaps sufficient for 
convenient reference. For instance, AmphuB nobilis, Barr., and the several Mid-European 
species connected with it, are very doubtfully forms of Megcdaspis; and might with 
advantage be kept separate. Asaph, ingens of the same author does not quite fit with 
Basilicus; and so of several others. 

I have noticed briefly the geographical range of each of these subgenera under their de- 
finitions. The species of all the groups except Isotelus are European ; and even this reaches 
our north-western shores, but is not found on the Continent. Mletis, Symp/iysurus, and 
Cryptonymus are almost exclusively Scandinavian types; Brachyaspia is North-European 
only. Basilicm and Meyalaspia range over North and South Europe, and Ptychcpyye 
appears to have a wider range, extending to North America, and even to India. 

I do not know to what group the smooth-tailed Asaphi of the Andes, described by 
D'Orbigny, belong. The genus is evidently world-wide. 

Returning over the ground just trodden, it may well be questioned if Nileus should 
be included in the list of subgenera. It not only has the broad and lobeless glabella, the 
wide axis to the thorax, and the smooth unfurrowed tail of Illamm^ but it has a nearly 
entire labrum. It evidently leads the way to that genus. 

But then it is so near SymphysuruSy which cannot be separated, except by its inflated 
glabella, from Cryptonymns, that it is difficult to see how to draw the line. It is not so 
far removed fi'om Cryptonymm as this is from Isotelus^ which last may perhaps be 
regarded as the central type of Aaaphus. 

Brachyaspis follows next ; and from this point the subgenera diverge towards Oyyyia. 
Meyalaspis consists of expanded forms, which yet have, on the whole, more resemblance 
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to the typical Asaphi than BasUicus, a subgenus having the facial suture marginal in front 
like Ogygiay but yet having the deeply lobed labrum of the typical forms. 

Lastly Ptychopyffey of which we have no certain representative in Britain,^ has the 
aspect of the OgygicB ; and even its intramarginal suture finds its parallel in the 
0. {Qgygtocari^ dilatatay Dalm. Yet having the labrum strongly notched, it may for 
the present be safely included in Aaaphua. 



Subgenus 2. — ^Basilicus, 1849. 
1. AsAPHus (Basilicus) Tyrannus, Murchison, Plates XXI and XXII, figs. 5 — 12. 

AsAPHUS Tybanmus, Murchkon. Silurian System, pi. xxiv, fig. 4, pi. zzy, fig. 1, 1837. 

— — Mtlne-Edwards, Crustacea, yol. iii, 310, 1840. 

— — Emmerich. Leonhard and Bronn's Jahrb., 1845. 

— — Salter, Decade ii, Geol. Surv., pi. ▼. 1849 (1848). 

— — Jd. Morris's Catalogue, ed. 2, p. 100, 1854. 

— — Id. Siluria, ed. 2, pi. 1, fig. 5, pi. ii, fig. 1, 1859. (Not of 

Burmeister, Org. Trilob., t. 5, fig. 4, which is J, heroa). 
OoYGiA Tyrannus, Emmerich. Dissert. (1839). 

AsAPHUS Ttrankus, Id. Leonh. und Bronn's Jahrb., p. 42, 1845. 

IsoTELUS Tyrannus, WCoy. Synops. Woodw. Pal. Foss. Fasc. i, p. 171, 1851. 
AsAPHUs Tyrannus, Salter. App. Ramsay, Geol. N. Wales ; Mem. Geol. Sorr., 

Yol. iii, p. 312, pi. ziii, fig. 1 — 6 (1866 ined.) 

A. moffnuSy interdum pedalisy ovatua fere^ per-aculptus ; cajpite obtuso quam caudd 
dongatd brevior^. Oculi d^ressi approximati^ seae spatio glabella longitudinis retnoti. 
Glabella brevis pyri/ormis, lobis lateralibua supra oculum distinctis. Anguli capitis breves. 
Cauda parabolica^ apice iruncato, awe multi-annulato, lateribus multicostatis, costis 12 — 13 
abbreviatis. 

Sir Roderick Murchison hit upon a happy name for this fossil^ the largest then known 
among British Trilobites, and singularly plentiful in the region which he made his own by 
hard work along the South Welsh frontier. It is not only our finest British species, but 
is peculiarly British, and even restricted to the Welsh Principality and the border-counties. 
Often as it has been quoted out of Britain, it has never, except in one single locality (in 
North Wales), been really found outside the restricted area of Shropshire and South 
Wales, where, as above said, it may be counted in swarms. Earl Cawdor's magnificent 
specimen found in Dynevor Park, Llandeilo, is here again figured from the British 
Museum collection, with others, of smaller size, from the Museum of Practical Geology. 
It is the best of types, together with the Ogggia BucAii, for the Llandeilo rocks proper, 

^ It was an error to insert this Bubgeneric name under Ogygia comdeneie, p. 130. That is a true 
Ogygia, It is just possible A. radiatus, p. 154, may belong to it. 
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and its place is taken in strata of tbe same age in Sweden by the equally large A. keroiy 
Dalman, a species which Burmeister and others have confounded with it. 

Besides, it belongs to a group of JsapAi, which, by their thinner crust, narrower axis, 
more expanded form, and strongly furrowed pygidium, conduct easily to Ogygia. This 
subgenus was first noticed in the ' Memoirs of the Geological Survey/ Decade 2, in 1849, 
and has been generally adopted. 

Description. — ^Length of large specimens eleven and a half inches ; breadth more than 
six inches. General form true ovate, more obtuse in front, moderately convex ; the 
head semicircular, the tail much longer, more convex, and parabolic. Head sculptured, 
very gently convex, with only a very slight concavity marking off the margin. The 
cheeks are broad, and their hinder angles produced into short spines, which only reach 
the third thoracic segment. The glabella is convex in front, broad-clavate, well defined 
forwards, only slightly so on the sides, and as long as the breadth between the eyes. 
The forehead-lobe large, round, and rather protuberant, especially in old specimens. 
Beneath this lobe, and at about the level of the eye, is the uppermost of three short, 
obscure, oblique lobes, the basal one of which is largest. There is at the base of the 
glabella a tubercle, and beneath it a shallow transverse impression marking the place 
of the neck-furrow. Eyes rather large, depressed, much arched, placed behind the 
middle of the head, and close to the glabella in this species. 

The base of the eye-lobe is constricted, the lentiferoiis surface probably narrow, and 
the numerous lenses beneath the smooth cornea are not very closely set (fig. 7). 
Facial suture curving widely out on the posterior margin to half the width of the cheek, 
and in front of the eye turned outwards in a sigmoid curve to cut the front margin 
beyond the parallel of the eye, and continue exactly along the front edge of the shield. 

The hypostome is yet unknown ; the labrum large, with a semicircular base, which is 
moderately broad only ; a squarish slightly tumid centre, surrounded by a strong furrow, 
in which are set obliquely a pair of minute transverse ovate tubercles. The apex is 
deeply divided into two ovate-lanceolate forks, between which the shelly plate turns 
strongly inwards ; the length of the lobes is greater than one third of that of the whole 
labrum. 

Thorax of eight moderately arched rings ; the axis is not strongly marked out, and is as 
broad as the pleurae ; these latter are grooved for more than half their length, the strong 
groove bounded behind and before by strong ridges, which form a prominent node at 
their point of junction beyond the groove ; from thence the pleurae rather flat. They are 
curved down, but scarcely backward, at the obscure fulcrum, which in the hinder rings 
is placed one third away from the axis, but nearer to it than in the forward rings. The 
anterior edge of each pleura is sharpened and coarsely striate, and its termination square. 

Tail parabolic, a little truncate at the end ; its width at the front one fourth greater 
than the length (though apparently not more than equal to it) ; not quite regularly 
convex, the axis being flattened in front, narrow, scarcely one fourth the width of the 
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taQ, and prominent behind, reaching seven eighths of the whole length ; it ends some- 
what abruptly in a swelled tip. There are eighteen or twenty rings marked out on it, 
not quite reaching the tip. The sides are convex, almost tumid at first, and ribbed by 
twelve distinct raised ridges for about two thirds their width. These end rather abruptly, 
and the concave limb is quite smooth and even, except for the imbricated lines of orna- 
ment which cover the whole surface in one form or another. The lateral ribs are as 
broad as the furrows between them, somewhat square in section, with tumid abrupt ends. 
They are as numerous in young specimens (see fig. 12), and these are nearly as convex 
as the older ones. 

The caudal fascia is broad, considerably indented by the axis, and concave, so as to 
leave a space between it and the outer crust. The lines of growth are coarse, and rather 
distant, obliquely set against the margin of the fascia (see fig. 10), not parallel to it. 

Of all the Asaphida this is the most highly ornamented species. Our largest figured 
specimen was, indeed, named, as a variety, ornatua by Sir R. I. Murchison (* Sil. Syst.,' 
pi. XXV, fig. 1), but it is the normal condition'of the old specimens, sometimes a foot long. 

The sculptured lines, which are veritable plicae or folds of the crust, are wavy and 
interrupted, following a general curve all round the margin, but sinuous and inosculating 
with each other. They follow the broad head-margin, and are concentric, fainter, and 
closer round the forehead-lobe of the glabella ; but they are far stronger and shorter, and 
form deep pits on the thorax-segments and tail, strongest on the axis of each, and occur only 
on the prouiinent parts of the side-lobes, the hollows being nearly free from them. They 
arch over the axis from side to side, almost obliterating the annuli of the tail-axis by their 
strength ; while on the side-lobes they radiate from behind forwards, and decussate the 
ridges strongly. They become transverse lines on the outer margins of the thoracic rings, 
except in very old specimens (fig. 8), where they form pits and puncta to the very ends 
of the pleurae. On the smooth concave limb of the tail they sweep forwards in sinuous 
lines, strongly imbricated forwards, and cut the margin obliquely. 

On half-grown specimens they are much fainter, and, indeed, can only be rarely seen 
in young specimens. 

The caudal fascia (fig. 10) has them distant, and branching, as it were, from an imagi- 
nary line along its middle portion. But on the corresponding part beneath the thorax- 
rings they are quite longitudinal instead of transverse. (See Decade 2, Geol. Survey, 
pi. V, fig. 8.) 

There are few species to compare this fine fossil with, unless it be our next two 
species. It is most nearly like the Aaaphus Potoisii, which occurs in Caradoc, not in 
Llandeilo rocks. That species, however, shows no sculpture, and is, moreover, more 
convex ; and it has very indistinct ribs on the tail, the axis of which is wide above, and 
then suddenly contracted for the rest of its length. The species figured by Prof. Bur- 
meister as J. tyr annua has, indeed (in his figure), a strong resemblance ; but that figure 
is a mixture of two species, for the Professor has transferred the sculpture of the British 
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fossil to a worn Swedish specimen of A. heroa^ Dalman, which had lost the characteristic 
mucro of the tail. Isotelua marginalis, Hall^ formerly supposed by me to be the same, is 
quite distinct. 

In comparing .with other species, the following must be particularly noted as a very 
close ally ; indeed, it has hitherto always been confounded with it. Both occur at the same 
locality near Llandeilo. 

Localitiea. — Llandeilo Flags. Abundant in South Wales ; Llandeilo and many 
localities in Carmarthenshire. In Pembrokeshire ; Musclewick Bay, Llampeter-Felfrey, 
Narberth, Mydrim, and Lann Mill. In Shropshire, Meadowtown, Shelve, &c. In North 
Wales ; Craig-y-glyn, near Llanhaiadr, in the Berwyns. But not in Scotland, Ireland, nor 
in any Continental locality. 



2. AsAPHus (Basilicus) feltastes, spec. nov. PL XXII, figs. 

A, modicus, viw 4- undas longuB^ convexuSy ovalis, obscure lineatuSj capite cauda aquedi. 
Oculi elevati, sese spatio capitis iotius lonffitudinia remoti, GlabeUa elongato-pyriformiSy 
hhia basalibtia aubtrigonis iaolatia. An^i Icmge producti. Cauda axe 14 — lo-^annulato, 
lateribua 9 — lO-coatatia. 

Certainly when I figured these specimens I did not expect to be able to determine 
two completely distinct forms, for the general aspect is exceedingly alike in both. Yet if 
form and proportion, difference in position of the eyes, in the form of the glabella and 
its lobes, shape and number of ribs in the tail, &c., be sufficient characters, we must reckon 
for the future two distinct Llandeilo fossils hitherto confounded under one name. 

A. peltaatea is probably. as common as the better known A. tyr annua. It is easily 
distinguished by the more oval, (not ovate) shape, and the equality in length of the head 
and tail. But also notably by the small cheeks, remote and large eyes, long and broad 
head-spines, and the fewer ribs to the tail. The following description may serve : 

Length, judging from large fragments, not more than six inches, the breadth two and 
a half. Strictly oval, convex ; the half-elliptic head equal in length to the tail ; the body 
shorter than either, not exceeding the glabella in length. The glabella elongate, narrower 
than the cheeks ; a pair of very distinct oval basal lobes (really composed of the two 
lower pairs), isolated from the rest of the glabella, and set wide apart. A long oval fore- 
head-lobe^ which reaches quite to the concave front margin, and is more than half the 
entire length of the head, from which it is not abruptly distinguished in front as in the 
last species. 

The cheeks are very convex, steeply bent down towards the truly flat margin, and 
produced behind into broad blunt spines^ which are long enough to reach to the sixth 
thorax-ring. This character at once distinguishes A, peltaatea. The eyes are large and 
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prominent, much wider apart than in the last species, the width from eye to eye being 
greater than the whole length of the head. The eye is broad, and almost as high as broad, 
and much curved, sunk in a depression of the cheek, and placed hardly its own breadth 
from the marginal furrow (see fig. 2). Facial suture beneath the eye reaching very 
Uttle outwards, and cutting the margin beneath the outer edge of the eye. In front 
it cuts the mai^n more abruptly than in A. tyranrms. 

The thorax is generally convex, but the axis is not very strongly separated from the 
sides, but more so* than in the allied species; and is somewhat narrower than the pleurae, 
which curve down steeply from the fulcrum, placed at about one third out, and they 
bend more sharply backward than in A. tyrannus : their ends are more oblique and less 
square, and the pleural groove is longer, much narrower, and somewhat deeper than in 
that species. 

The tail is half-oval, rounded, not at all truncate at the end, and vnth a flat rim all 
round, not concave as in the last. The axis narrow, more convex, shorter, and more 
regularly tapering, and with fewer (fourteen or fifteen) rings. The sides are convex, 
forming a channel against the flat margin, and with nine or ten ribs only (rarely eleven), 
and these are longer, more curved, and more prominent than in A. tyrannua. The caudal 
fascia has more closely set lines. 

The sculpture, too, is different. The same in character, it is much less prominent 
and conspicuous. This may be due to the less size of the specimens, but there is a 
difference in the only part where I can find it conspicuous, viz., the border of the tail, 
where it is much closer, more thread-like, and directed more longitudinally than in the 
typical species. A.peltastea cannot be a simple variety of A. tyrannua; still less can the 
differences be regarded as mere sexual variations. It is a good and distinct species. 

Locality. — Llandeilo Flags. Llandeilo, South Wales; abundant. Cabinets of 
Mus. Prac. Geol. (figured specimens 1 to 3) ; of Mr. J. Lee, Caerleon (do. fig. 4) ; Mr. 
R. Lightbody ; Rev. G. Smith, of Tenby ; and Mr. Edgell, who finds it abundant in the 
flagstones, while A, tyrannu^ a$ects the limestone. Also in volcanic grit, Builth, Rad- 
norshire, and from Abereiddy Bay, Pembrokeshire (Mr. H. Wyatt Edgell). 



AsAPHUs? (B.) HYBRiDus, n. sp. PL XXIII, figs. 8, 9. 

A. {B) modicus, 4 — 5 unciaa lonyus ? complanatus^ axe anyustimtno. Cauda, solum eog^ 
nota, rotundata semiovalis {tony, ad lat. utS ill) awe contradto qudm limbo ter angustiore, 
vix % lonyitudinis cauda superante, apice abrupto obtuso. Sulci axales antice profundi, 

^ The J. tyrannua figured by Hoffman in his summary of the Russ. Tribolites (* Verhandl. Rnss. Kais. 
Min. Gesellsch.,' 1858, pL vi, fig. 3) is a Ptychopyge. The Ogygia Buchii, fig. 4, is a Mtgalatpia, like 
A. heroB^ Daim. I 

20 
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limbum ad hoc elevatum ab axe depresso bene separantea. Limbus pauUo convewus, 
cosfatu8, margine lato piano sen concavo. Costa awales anffust€B, 7 — 8 ; laterales 7 abbre- 
viata, curva, ad basin dupKcata. 

I do not feel quite sure that this caudal portion (we possess two specimens only) repre- 
sents the tail of a Basilicua. It may be a fossil allied to the Ogygia Selwynii (PL XVII). 
But on close examination the axis is so much depressed in front, and is so short, that, as 
our fossil cannot possibly be that ancient species, it may as well be figured with JSasilicus. 

Tail half-elliptic, blunt at the end, the length being to the breadth as 8 to 11. Axis 
very narrow, not above one third the width of the limb, depressed at its upper portion, 
where, the axal-furrows being strong here, it is sunk between the convex upper portions 
of the limb. Behind, the furrows vanish, and the axis is prominent above the more 
depressed limb : its termination is blunt, and it reaches only two thirds down the tail, 
or but little more. 

The axis is a little wider in front, then paraUel for the rest of its length. The sides, 
on the contrary, are convex in front and for half their width, and then flat or slightly 
concave. The seven lateral curved ribs extend only over the convex portion, the ribs 
being broad and flattened and the furrows narrow. At the base the upper ribs are 
duplicate, and this is the chief reason for thinking the species may be an Oyyffia. 

Locality. — Llandeilo Flags P Henllan Amgoed, Carmarthenshire. 



AsAPHUS (Basilicus) Powisii, Murchison. PI. XXIII, figs. 2 — 7. 

A8APUU8 Powisii, Murehuon. Sil. Syat, t. xxiii, fig. 9 (not a, b), body and tail 

only, 1837. 

— — Burmeisier. Org. Trilob., Bay ed., p. 96, and note: Isotehs 

Pawitii, p. 122 (not of Portlock), 1846. 
Ibotblus Powisii, M'Cay. Pal. Fobs. Woodw. Mub., p. 170, 1851. 
AsAPHUS Powisii, Salter. Mem. Geol. Surr., Decade 2, t. iii, p. 5, 1849. 

— — Id. Morris's Catal., 2nd ed., p. 100, 1854. 

— — Id. Siluria, 2nd ed., t. ii, fig. 2, 1859. 

— — Id. App. Ramsay, Geol. N. Wales ; Mem. Geol. Suit., toI. iiii 

p. 312, 1866, pi. XT. 

As. {B,) magmus, sape 6'Uncialis, lavis^ ovalis, convexus, oculis remotioribus ; cauddaxe 
canico, lateribus viw costatis. Glabella ad frontem roiundata, postic^ elobata. Ccqtul 
immafffinatum, spinis brevibus. Cauda thorace longer, axe ad basin lato, dein contractor 
nisi ad apicem vix elevato, costis 8 — 9 obscuris. Limbus lente declivus sulcis abbreviatis 9, 
primo solum profundo, reliquis obscuris, marline concavo. 

The original name bestowed by Sir R. I. Murchison is still by common consent 
retained for this fine fossil, although the author confounded the head of Phaccps macroura 
with the species, as Burmeister first observed in his Hay edition in 1846, and as 
has been already noticed in our Part I, p. 37. The species is very distinct, and has 
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nothing to do with the form described by Portlock under the name laotelus Potoisii in 
1843 ; nor is it easy to see why Prof. M'Coy retained it mider that subgenus, since 
the facial suture is exactly that of BasUicm. It is one of the commonest of Caradoc 
fossils. From A. tyrannus the rounded shape, faint furrows on the pygidium, and quite 
different head, without any furrows to the glabella, easily distinguish it. 

Rarely six inches long, but still a large species, of tmly elliptic, very regularly convex 
form ; the semilunar head much shorter than the thorax, and this shorter than the tail. 
The glabella is only convex and rounded in front ; behind, it neither shows convexity, 
separation from the cheeks, nor lobes of any kind. The eyes are rather large and lunate, 
but not elevated, and, measured from their outside, are wider apart than the length of 
the head ; they are not at all sunk in the free cheeks, and their curved lentiferous surface 
contains about 7000 lenses, according to observations of mine in 1849 (Mus. P. Geology, 
and Collection of the late Daniel Sharpe). The cheeks are very little convex, without 
any marginal furrows, and produced into very short head-spines. 

Thorax distinctly three-lobed, the axis broad, wider than the pleurae, but not strongly 
separated from them ; a punctum in the cast marks the point of junction. The pleural 
groove is bordered, as in A. tyrannm, by strong ridges, meeting beyond it in a sort of 
node ; and it extends as a broad, well-defined furrow for more than half the length of the 
pleurae. These have the fulcrum near the axis, not above one third out, and at nearly 
an equal distance in all the rings. From the fulcral point the pleurae bend down, but 
not backward, and are somewhat recurved at the tip. 

The tail is the truly characteristic portion, and has a whimsical resemblance to that of 
the Homalonotus bwdcatm (PI. X, fig. 3), with which it is so often found in company. 
It is semioval, rounded at the end, and regularly convex, the axis not greatly raised 
above the general convexity ; broad at its base, where it occupies rather more than one 
third the whole width of the tail, but soon narrowing behind, and becoming more parallel- 
sided. It reaches quite to the inner edge of the concave margin, fully five sixths down 
the tail, and is there rounded and a little prominent, especially in young specimens 
(figs. 3 and 4). These indeed have the axis generally more strongly marked out than in 
the adult. The axis is marked by about eight or nine obscure ribs, and the sides by 
an equal number of rather short and obscure furrows ; but the upper or border furrow, 
always the deepest in the Aaaphida, is here distinctly and strongly so, and hence, together 
with the wide pyramidal axis, the resemblance to the Homalonotus aforesaid. The limb 
is concave all round, and the caudal fascia, rarely seen, is only slightly indented by the 
tail-axis. 

In all the above characters, — ^the absence of glabella-lobes, the smooth and almost 
unfurrowed tail, with its broader and more pyramidal axis, &c., the species is distinguished 
from A. tyrannua. The labrum (fig. 6) is abo different ; longer, more indented on the 
sides, less raised in the centre, with very oblique lateral tubercles and shorter forks to 
the apex. 
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Loealities. — Llandeilo Flags. Treiorwerth, near Llanerchymedd, Anglesea. 
S. E. side of Arenig Mountain. Uangadoc, S. Wales. Cabadoc or Bala Rocks, 
everywhere in North Wales : Snowdon ; Bettws-y-coed ; Bala ; Dinas Mowddwy ; 
Meifod ; Berwyn Mountains, &c. : fig. 5 is a fine specimen from near Waterloo Bridge 
in the Yale of Conway ; and fig. 7 shows a specimen, distorted by cleavage, from Moel 
Benddu^ Dinas Mowddwy, (both in Mus. P. Geol.). Figs. 8, 4, and 6 are from Horderly 
and the neighbourhood. It is extremely common in the Ca&adoc of Shropshire. 

Foreign Localitiea, — ^None. It is, like A. tyrannus, a truly British species. 



AsAPHUs (Basilicus) Marstoni, n. sp. PI. XXIII, fig. 1. 

A. parvus, vix uncialis, complanatus, ovato-oblongus, ocuiis maffnis capite cauddque 
thorace brevioribus. Caput vix marginatum {angulis brevispinosis ?), ocuiis magnis rentotis. 
Glabella antice prominens, marginem fere attingens, haud lobata? Cauda ut in A. Powisii, 
nisi brevior, subtrigona, awe angustiori costis distinctis, lateribus laiimarginatis, costisque 
utrinque 7 brevibus. 

This neat little species is evidently distinct from any other British form, nor do I 
think it has been figured in European works. It might have passed as a young 
A. Powisii, but for the great size of the eyes and the distinctness of the glabella ; for 
the less relative size of the tail and the strength of its furrows would hardly be enough 
to distinguish it, as these are the usual characters of young specimens. I think the 
larger fragment belongs to it, but I shall describe the smaller one only. 

Half an inch long, and three tenths broad at the base of the head — the widest part ; 
oblong-ovate, blunt in front and rather pointed behind ; the convex head as long as the 
thorax, and each of them much longer than the tail. Glabella large, oblong, reaching 
nearly to the front edge and almost overhanging it ; about one third the width of the 
head. Cheeks strongly margined, bearing the large lunate eyes close to the glabella, 
and much nearer the hinder margin of the head than in A, Powisii ; the facial sutore 
beneath them not extending half-way out. Angles blunt P (or with short spines). 

Thorax with a rather narrow axis, which tapers backwards, the rings somewhat 
nodose. Fulcrum of the nearly direct pleurae placed beyond one third out, and strongly 
grooved. The tail is half ovate, somewhat triangular in outline, with a narrow conical 
axis reaching to the strongly concave margin, and sharply separated from the somewhat 
depressed sides. The axis has six or seven distinct rings (nodose, like the hinder thorax- 
rings) on the sides and middle, and the limb has about six abbreviated furrows, besides 
the upper strong furrow which reaches, much beyond the others, nearly to the margin. 
The concave margin has some concentric striae, which may be, and probably are, pressed 
through the cast from the caudal fascia beneath. 
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Locality. — Caeadoc. Lower shale, under the sandstones of Horderly, Shropshire, 
(discovered by Mr. A. Marston, and now in Mr. H. Wyatt Edgell's cabinet). 



AsAPHiJs (Basilicus?) EADIATT78, Salter. PI. XVIII, figs. 1 — 5. 

OoYGiA BADIATA, Salter. Appendix to Ray edition of BormeiBter, Org. Tril., p. 125, 

1846 (and quoted by M'Coy). 
IsoTELUS (Basilictjs) laticostatus, M'Coy, in part. Synopsis Woodwardian FosailB, 

pi. i £, fig. 18 (not fig. 18 a, or of Green), 1853. 
AsAPHUS BADIATUS, Salter, App. RamBay, Geol. N. Walea ; Mem. Geol. Sott., yoI. ill, 

p. 311, pi. xjdii, fig, 7, 1866. 

A. subplanusy 7 — 8 unciaa longus f^ ohtme ovatus, awe anyustOj capite latissimo^ glahelld 
distinctd. Thorax brevis dimidium cauda effidens. Cauda aemicircularis lata, axe angusio 
oAbreviato B-annulato, vix jper | cauda producto, apice prominulo ; limbo utrinque costis 
7 — 8 abbreviatis tumidis radiate. Stdci aqualesy recti, subainuosi. Margo anticus valde 
sinuosus. Superficies striis obliquis striata, peromata ; fascia interna latissima, lineis 
remotis rugosa. 

This elegant and common species has not yet attracted much attention ; the first 
specimen, found at Bala by myself in a pleasant summer*s work with Prof. Sedgwick in 
1 844, was without much doubt referred to Ogygia in the MS. catalogue of British forms 
supplied to the Ray edition of Burmeister^ by myself. A hasty field-note had previously 
assigned our fig. 2 to the 0, Buchii, a species which does not occur in North Wales. 

Prof. M'Coy supposed he could identify this, and another diflferent species, with the 
cast published by Green. It is quite certain they are not the same, and, indeed, that fossil 
is a Phacops (see note, page 158). And though I do not admit his strong criticism as to 
the generic name I first gave it, for Ogygia has often simple furrows, it is more likely an 
Ascephus, of the group Basilicus, or of that to which A. nobilis of Bohemia belongs. 

M'Coy describes the entire form as *' obtusely oval ; the cephalic shield rounded^ 
about three times as wide as long, the thorax shorter than the head — only a little more 
than half the length of the tail — of eight slender segments ; its axis rather less than two 
thirds the width of the pleursBj which are nearly straight, slightly bent downwards and 
backwards ; the tail nearly semicircular, length more than half the width, and one third" 
(it is nearly twice) " longer than the thorax." The rest of his description applies to the 
A. laticostatus (fig. 6), and not to our species. 

I may add that the glabella is widest in front, and the head with a distinct margin ; 
the neck-segment narrow, but strong. The pleurae w6ll grooved throughout. The tail 
has a curiously sinuated front margin, the outer portion at the angle almost forming a 

^ a most inaccurate edition it is, especially in the introductory portion, the German terms being 
mtsunderstuod by the translator. Burmeister*s descriptions are intelligible enough in the original. 
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lobe. The axis rans about two thirds down the tail, is narrow, not half the width of the 
side-lobes, of about eight distinct ribs and a terminal portion, all strongly covered by 
arched striae, the tip quite prominent [a in fig. 1). The sides are radiated by eight 
equal strong furrows, which run direct to about two thirds to the flat margin, but are 
sinuated in their course. The five hinder ones scarcely reach half way. The whole tail 
(as shown in the splendid specimen, fig. 1, in the collection of Mr. Blunt, of Shrewsbury, 
who has had it for twenty years) is covered with a strong oblique striation. And the 
incurved fascia beneath is the widest and most coarsely ribbed that I know in any British 
species. It resembles that of the Bohemian' fossils quoted above. A%aphus nobiUs^ Barr., 
however, has a larger cephalic shield and longer in proportion, and the tail has a longer 
and slenderer axis, more strongly ornamented. The side-furrows, which in ours are 
crowded at their origin, and so appear radiated, are in the Bohemian fossil more parallel. 

There is an Asaphua (referred to Ftychopyge) described by M. Lawrow in the 
' Verhandl. der Russ. Kais. Min. Gesellschaft/ 1858; pi. xiii, fig 2, which has radiating 
ribs (but fewer) and a similar sculpture. 

Localities, — Caradoc only; Rhiwlas, near Bala (figs. 2, 3, Woodw. Mus.), Berwyn 
Mountains (Mr. Blunt's collection, fig. 1). Co. Louth, Ireland (figs. 4, 5, Mus. Fract. 
Geology). 



ASAPHUS (B.) LATICOSTATUS. PI. XVIII, fig. 6. 

IsoT£LU8 (Basilicus) LATICOSTATUS, M'Coy. SyoopBis Woodw. Maseum, pL ii, 

fig. 18 a, 1851 (not of Green's Monogr. p. 45, 
which is a Phacops). 
AsAPHUS LATICOSTATUS, Salter, Morris's Catal., 2nd ed., 1854, p. 100 (Boilth locality 

only). 

Asaph, [fi,) planus^ 5 uncias lonffus ? Cauda lente convewa, semiovata, obtusa, marline 
angmto atriato^ hand concavo. Aans anpistus longiconicua S cauda lonffus, suicis axalibus 
exaratis bene notatus, quartamque partem latitudinis efficiena, annulia rectia 10 planatis, 
per medium interrupfia; apice haud abrupto. Limbua lente convewua, coatia 10 plania 
marginem fere attingentibua^ aulciaque pro/undia, ad apicea recurvatia. Faacia anguatia- 
aima. 

We only know the tail of this remarkable species, which Prof. M'Coy has unac- 
countably referred to the Aaaphua laticoatatua of Green. The American cast (No. 13 of 
the Monograph) shows that species to be a large Dalmania, which we have lately found in 
Britain.^ Prof. Green himself rightly compared his species with the Phacopa (Dalm-) 

^ In Mr. H. W. Edgell's cabinet. The specimen seems to be from Upper Llandovery rocks. Green's 
specimen has no locality, but be quotes it from the Helderberg (Ludlow) series. 
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ITausmannt, a Bohemian Upper Silurian fossil. There can be no reason, however, for insti- 
tuting a new name, as that of laticostatus is not occupied for the present genus. Asaphus 
radiatus, with which Prof. M'Coy united it, has been described above, and is a 
totally different species, as our figures will show. 

Tail obtusely half-oval, not semicircular, gently convex ; length two and a quarter 
inches, width three and a quarter inches. The long-conical flat axis, with straight sides, 
occupies ten lines in breadth at top, and rather quickly and regularly tapers backwards 
for five sixths the length of the tail ; it is not clearly marked out at the tip or at all 
prominent there. It is annulated by ten flat rings, which run direct across, and are 
interrupted in the middle (as in several species of Phacop8\ so as to leave a line of 
connecting points down the centre of the axis. The furrows which separate the axis from 
the limb are deep, though narrow, the limb itself gently convex to the very margin, 
and scored deeply by eleven furrows, which are at first direct or only slightly oblique, 
and radiate outwards, then at the apices enlarge and turn backwards rather abruptly. 
They reach nearly to the margin, and invade the striated border, which is in this species 
much narrower than usual in the genus. I suppose the caudal fascia has impressed itself 
upon the upper surface, as is frequently the case. But this character will serve well 
whereby to contrast the present with the next species. M'Coy's figure is not satisfac- 
tory, and we have corrected it very carefully from the original. His figure has the axis 
too narrow at top, and the furrows across it entire, not interrupted in the middle, nor 
does it shew well the character of the lateral furrows, especially the upper one. 

This species differs at once fi-om A* radiatus (fig. 1) in the narrower, longer form of tail 
and greater number of furrows. The furrows, too, are curved, not straight, and the striate 
border narrow, not broad, as in that species. It may be a Ptychopyge^ but I think not. 

Locality, — Llandeilo Flag. Maen Goran, Builth, Radnorshire (Woodwardian 
Museum). 

[I must be pardoned for introducing here a figure or two of a species before described, 
and figured in PL XYI. The specimens are pressed in different directions, that from 
Builth (Woodcut, Fig. 32) being shortened by. pressure, and that from the collection of 
Mr. Pardee (Fig. 83) being narrowed by the same process — cleavage-action.] 

The extreme similarity of caudal shields of this fine fossil {Ogygia comdcTms, Murch.) 
to the fossil last described {Asaph, laticostatus) has rendered it necessaiy to show how the 
two may be diistinguished, when found in company, as they are very likely to be often 
found, since they occur in neighbouring localities of the same rock. 
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The caudal shield much resembles that figured as A. latieottaiut, but it di&rs 
from it in the greater width of the tail, and especially of the axis, which has continnoug 
Don-intemipted furrows across it ; and also in the undulated, convex and not flat, libs 
of the limb. The caudal fascia, too, is twice as broad. 0. comdeuns is, more- 
over, a larger species, and must have measured full five and a half inches in leogth 
when perfect. 



\erj perfect txaAiX portioD, from the Lover Ll&adeilo ?lif«, Builih, Ridnonhire (Mm. P. Geology). 

Tail two and a half inches long and four and a half inches wide, semicircular, 

gentlj convex all over, with the conical axis broader than in A. laticostatas, not one 

fourth of the whole width of the tail, and tapering gradually 

Fio. 33. backwards to a very obscure apex, which reaches to five 

sixths of the whole length. It has about eight or ten riags< 

a little more curved than in the last species, not quite direct 

across, but not interrupted in the middle by any line of 

connected points. The axal furrows are shallow, and not 

very well defined in this fossil, while in the last they are deep 

and strong. 

, , ., . The sides show a broad gently convex surface, marked 

O. eomdauU, Murch. ° •' ' 

Small specimen from frf.ptthie ^y ^ight gently uudukting couvcx ribs, the furrows between 

^^^'u'^^Iet^^^i ^'" w^ich are shallow, and curved backward nearly to reach 

the margin, which is a little concave only just at the end 

of the tail, not on the sides. The furrows seem to radiate just as in the last species, 

but are more regularly curved and not bent back so suddenly as in that species. The 
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caudal fascia is half as broad as the limb aad coarsely striated throughout. The other 
figures in PI. XYI will sufficiently shew the characters of the species. 

Locality. — Llandbilo Flags of Fenrbiw, foiur and a half miles north-east of Builth. 
Collected by Miss Thomas, of Fenkerrig, and presented to the Mus. F. Geol. several years 
back. The species is abundant at Gilwem, near Llandrindod ; and also at Min Cop, 
MeadowtowD, in the Comdon district, whence the species was named. 

As reference has been made under the last two or three species to subgenera not 
yet distinctly recognised in Britain, I subjoin a figure of the subgenus Ftychopyge, 
Angelin, and also one of Megda^ia, to shew the extravagant form sometimes assumed 
by the latter group. 



Ata^kn {Pfydtepss*) Udut, Angelin. 

' PftL Snec,' t. uii, FogelOng, Bcuua. Ai. {Megalaipii) »xt«wmaini, Angelin. 

Lower SilorLui. ■ Pal. Soec,' t xi, fig. 1, Ortngothia. L. ^nrUn. 



IsoTKLCs, De Kay., 1834. 
AsAPHns (IsoTELUs) GiGAS, De Kay. PI. XXIV, figs. 1—5 ; PI. XXV, fig. 1 {var.). 

AiAPHUB PLATYCEPHALVs, Stokei. Trans. Oeol. Soc., lat Beries, vol. Tiii, p. 208, 

pL xxTJi, 1822. 
IiOTBLDS oiflAS and I. PLAJnFB, Be Eat/. Annala of Lyceum Nev York. vol. i, p. 176, 

pU. xii and liu, fig. 1, 1824. 
AsAPHDS oiOAS, Dalman. Pabeids, p. 71, 1826. 
Ibotsldb GtOAs, Green. Monograph Tril.. 67. I. planus ; I. siBOOPa, li., pp. 

68 — 71. I. CYCLOPS ; I. laoiLon, Ibid., 1882. 
BsoNaNiAKTiA IBOTILA, Ettton. Ocol. TexUboolc, pi. ii, fig. 19, 1832. 
21 
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ASAPHUS PLATTCSPHALU8, BrOHH, LttiuoL, ▼ol. i^ p. 115, pi. IZ, fig. 8, 1835. 

— OIGA8, Emmrieh. Dissert. 32, 1839. 

IsoTELUS 6IGAS, Milne-Edwardt, Crost., yoI. iii, p. 298, 1840. 
AsAPHUS PLATTCEPHALUS, BueJdand, Bridgw. Treat, yol. 2, p. 76, 1840. 

— -^ Burmeiater. Org. Tril., p. 127, pi. ii, fig. 12, 1843 ; and Ray 

edition, p. 110, 1846. 
IsoTSLUB 6I6A8 ; I. PLANUS, Portlock. Geol. Report, p. 295, pi. viii, fig. 7 ; pi. vii, 

figs. 2, 3 (except pi. yiii, figs. 2, 3,). I. oyatus ; I. 
8CLER0PS. Id., PI. Yiii, fig. 5 ; pi. X, fig. 2. I. Pow- 
isii (not of ' Sil. Syst.*) Id., p. 297, pi. n, fig. 1. 1843. 

— MEQISTOS, Locke, Americ. Jonm. Science, toL xiii, p. 366, 1842 ; Trtna. 

Assoc. Amer. Nat. and Oeol., vol. i, pi. yi, 1843. 

— GIGA8, Bali. Pal. New York, vol. i, p. 231, pi. Ix, fig. 7 ; pi. ixi, figs. 3, 4 ; 

pi. ixii, figs. 1, 2 ; pi. Ixiii, 1847. 

— — BiUinga. Geol. Canada, p. 184, fig. 182. A. plaiyeepkahu, ib., 

fig. 183? 1863. 
AsAPHUB (Ibotelus) OIGA8, Salter. Mem. Geol. Suit., Decade xi, sec. 3, p. 1, pL iii, 1864. 

A. {Jsot.) ovatO'Oblonffus, lavisjateribus rectis ; capite pyyidioque ejusdem magfnitudinis, 
sudtriffonis et hyperbolicis. Capitis sulci axcdes minime profwndi. Oculi modici et pane 
medium caput. Sutura facialis intra marffinem^ cuiparaUela est; labrum ad basim anffustum, 
in cornua longa parallela productum. Thorax: axe pleurisque ejusdem latitudinis, fukfo 
ad tertias posito. Cauda axis indistinctus conicus lonffusque; in latere guoque sulcus 
superior tantHm videtur, OBteri desunt; oculi modici pone medium caput. 

One sometimes persuades oneself of a thing by continually asserting it, and as this 
species has been continually quoted of late years as the /. ffiffas, it has come to be gene- 
rally accepted as such. There are some differences from American specimens, however, 
which may possibly cause its separation when we have more abundant material. I have 
used Greneral Portlock's original specimens, and, believing the species identical with the 
common American form, follow most writers in adopting De Kay's name. It must have 
been published at nearly the same time as Mr. Stokes' nsme platycepkalus, though the 
paper of the latter, in the Geol. Trans., was read early in 1823. Moreover the fossil 
described by Stokes has a broader form and smaller eyes than the narrower one commonly 
known as /. ffiffas. But if these differences be regarded as due to sex^ the /. ffiffas being 
the S , and 7. platycephalus the ¥ form, there would be no difficulty in accepting all 
as of one species. 

In the Decade XI of the (jreol. Survey, I have fully described this fossil, and I do not 
know that I can do better than quote that description. I look upon all Professor Green's 
casts as one species. Professor Hall does the same ; and Portlock's difficulties arose out 
of an attempt to identify his variably preserved specimens vrith the named casts of 
Professor Green. There is no occasion here to distinguish /. gigas from 7. Fowisii ; 
they belong to different subgenera. 

I would only repeat here that there is no warrant, in any fragments I have seen or 
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heard of, for supposing the great /. meyistos of American authors to be so lai^ as the 
cast sold for lecture-purposes would indicate. Twenty-one inches is not too long for the 
largest Paradowidea^ but is far too much for any species of Asaphw. 

'* General shape oval-oblongs with the sides rather straight ; the head and tail nearly 
equal, and both subtriangular ; the head pointed, the tail more obtuse at the tip ; the 
surface is convex, a line taken from the snout to the apex of the tail being a regularly 
convex one, uninterrupted by neck-farrow, depression or convexity of the smooth and 
even body-rings, or by furrows on the axis of the tail. The axal furrows are very obscure 
in the head ; they are neatly marked, but shallow, along the body, and only very faint 
along the tail; all the surface is smooth, and the sides are strongly deflected, but not steep. 
The head has the shape of a broad and pointed Gothic arch, the breadth at base being 
to the length as three to two ; the margin is very narrow and flat, not . at all recurved ; 
the facial suture, forming a broad ogive arch in front, runs for some distance close within 
and parallel to the firont margin ; and beneath the eyes, — ^which are large, placed near the 
glabella, and rather behind the middle of the head — ^the suture curves gently out and 
cuts the hinder margin midway ; the head-angles are blunt-pointed, not rounded. On 
the under side of the cheek, near the angle, is a convex space containing an oval 
depression, which receives the apices of the front pleurae in rolling up (fig. 6 ; see also 
fig. 5 for the cast of this depression on the matrix). The labrum (fig. 7) has a narrow 
base, then a strong constriction, and thence the sides are parallel ; its apex is deeply 
furcate, the parallel forks occupying nearly half the entire length of the oigan. Body- 
rings smooth, rounded at the apices, deflexed at the fulcrum, which is placed rather 
beyond one third, and with a broad strong groove. Tail subtrigonal, with straight sides 
and rounded blunt tip ; the fednt axis rapidly tapering, broad-conical, and reaching three 
quarters the length ; sides quite smooth. In young specimens (says Professor Hall) the 
tail is more pointed, and exhibits eight Mnt articulations; in older specimens these 
increase in number, but the crust presents many traces of them when viewed from within, 
and they are often distinct (Hall, Pal. New York, he, cit, p. 281). Dr. Burmeister also 
calls attention to this character, which is, indeed, no more, as we shall see by and bye, 
than occurs in most of the smooth-shelled genera, the lobes being only obscured, not 
destroyed, by the even contour of the crust. lUanus shows this well, not only on the 
axis, but even in the inflated glabella. I have not seen internal lobes to the glabella in 
this species, but Dr. Burmeister figures them as strongly expressed." 

Varieties. — ^If I am right in connecting the two forms above given — ^viz., A. platy- 
cephaltis, Stokes, and /. giyas^ there are two very distinct varieties of this species the 
one, A. platycephalus, with " broad form and with small eyes ; the other, of elongate 
form, and with variably lai^e eyes, to which nearly all the above synonyms belong. I 
have quoted the best figures of these from the 'Geology of Canada,' (1863), by Sir W. 
Logan and E. BiUings. But I have no difficulty in referring these differences to sex, 
the common form, /. yiyaa, being the <J . 
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Localities. — Cabapoc Eocks. Desertcreat, &c., Tyrone, Mus. P. Geology. The 
species ranges all through the North American Continent, in Lower Silurian rocks. 



AsAPHUs (IsoTBLus) AFFiNis, M'Coy. PI. XXIV, figs. 13 14. 

IsoTELUS AFFiNis, IPCtHf. Synops. FoM. Woodw. Mas., pi. i F, fig. 3, 1851. 
A8AFHU8 — Salter. App., Ramsay Oeol. N. Wales, Mem. Geol. Sunr., toL m, 

p. 310, pi. viii, fig. 15 (pL zii, fig. 4?), 1866. 

J. {Isot.) longe ovatua, capite rotundato, ynculis brevibus. Oculi sudmedii parvi, 
Sutura facialis ad frontem maryitudia, Awis cauda lavimma lonffus, et apice vis 
pramintdo tenus prominens. 

There are possibly two species in the Upper Tremadoc Rocks, and I retain for one of 
them the name given by Prof. M'Coy to an imperfect specimen, without head and 
without apex to the tail, but which, on comparison, seems to agree (the figure does not) 
with our Tremadoc species. In case the J. ffamfrayi, fully described by me in the 
volume of the ' Memoirs' above quoted, should prove to be identical with this, Fiof. 
M'Coy's name must give way^ as it is quite impossible to determine his specimen. Still, 
the great difference in the facial suture in front, rendering this species a sort of link with 
BasUicuSy ought to distinguish it from the next, to which it has the closest resemblance. 
Were the two alive, we should probably find them totally different in colour. But 
palaeontologists have no such advantages in pursuing their studies, and must make the 
most they can of form. 

Oblong-oval, two and a half inches long, of which the head measures more than a 
third, and is rounded in front ; the glabella is very obscurely marked out, and has no 
furrows : it is most convex forwards. The facial suture curves boldly out above the eye, 
and cuts the margin considerably outside of it. Below the eye, which is of moderate 
size, more than half-way up the cheek, and close to the glabella, — ^the suture again curves 
largely out. No distinct neck-fiurow is to be seen ; and this is usual in Isotelus. 

Thorax shorter than the head, but as long as the caudal shield. The axis broader 
than the sides, and not strongly separated from them. Pleurse flat as far as the fulcrum 
(which is at one-half in the middle rings), then curved rather than bent down. The 
facet broad and very well marked. Pleural groove obscure, except just beneath 
the fulcrum. 

Caudal shield larger than a semicircle, but proportionately rather short, without 
any segmental furrows on the sides, except the uppermost. Axis narrow, tapering, well 
defined, and reaching three fourths the length of the shield; its end not prominent. 
Incurved fascia broad, striate. 

The under side of the head has the broad epistome well divided by a strong vertical 
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farrow^ so characteristic of this subgenus ; the labrum is subquadrato, broader above and 
narrower towards the truncate tip. It appears not to be at all bilobed (unless it be 
imperfect in our specimen ; but if it be not, A. affinis does not belong to Aotelua, but must 
form the type of an entirely new subgenus). It resembles some of the Swedish species 
of Ctyptanymus, but the course of the facial suture and the indistinct glabella will 
distinguish it from these ; while from the species of Isotelus the weU-marked-out axis of 
the caudal shield will easily separate this primordial species. 

Locality. — ^Upfsr Tbsmaboc Slate. Pen-y-clogwyn, S. of Portmadoc, in flinty 
slatej much compressed by cleavage ; at Garth, Fenrhyn ; and near Llanerch, by the roadside 
towards Treflys. Prof. Sedgwick's specimen came from the slopes above Tremadoc ; and 
I have gathered this species at Tyddyn-dicwm, on the Tremadoc mountain-side. 

[This and the following are the earliest true species of Asaphua known ; if« as above 
said, the labrum do not betray an affinity with O^yta.] 



AsAPHus (IsoTELus) HoMFRAYi, Salter. PI. XXIV, figs. 6 — 12. 

AsAPHUS HoHFBATi, Salter. App., Ramsay Geol. N. Wales, Mem. Geol. Sanr., vol. iii, 

p. 311, pi. Yiii, figs. 11—14, 1866. 

A. (/sot.) lofiffe ovatu8f lente convexWy capite ante subati^ulato, apiculis brevibus. 
Sutura facialis intramarffinalis. Oculi submedii, parm. Aads cauda hngm^ • ad apicem 
promintdtis. 

This is a more common species than the last, and is, indeed, not infrequent in the 
Tremadoc district. It is conspicuous too, being three inches long and one and a half 
broad. Compressed as our fine specimen from Mr. Homfray's cabinet is, it measures 
three and one third inches by three quarters of an inch. The Museum of Practical 
Geology has a fine series, presented by the same gentleman, to whom geological science 
is indebted for much hard work in the Tremadoc district. 

The head is more than a third of the whole length, and longer than the thorax, 
which, in its turn, is longer than the caudal shield. The head is semi-oval, rather 
pointed in fi*ont, and has very short posterior spines ; it is broadly depressed round the 
margin. The glabellar portion is scarcbly marked out ; the eyes are placed nearly half 
way up the head ; they are small (two lines long), the facial sutures curving out boldly 
beneath them, and cutting the posterior margin more than half-way out from the axis. 
Above the eye they form a narrow ogive, and nearly follow the front margin. On the 
under-side of the head the vertical furrow on the epistome shows distinctly through the 
cast. The labrum is imperfect, but exhibits a strong mai^nal groove and two small 
lateral furrows. 

The body-rings have the axis as broad as the sides, and moderately convex. The 
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pleurae are flat as far as the fulcrum, truncate at their ends, and have but a slight groove, 
which reaches only two thirds of the length. The fulcrum is at one third in front, and 
less than half-way out in the middle rings. 

The caudal axis extends three fourths down the smooth tail, very indistinctly marked 
above, but in some specimens crossed by several faint rings, and is always prominent at 
the tip (see figs. 10, 11). 

This has the characteristic facial suture of laotelua ; but if its labrum be like that of 
A. <xffini9y a point which is not yet known, it may belong to quite a distinct subgenus. 

A. Homfrayi differs from its associate A. affinis^ not merely in the facial suture, but 
in the much less pronounced axis of the tail ; and from A. Powmiy with which it might 
be confounded by casual observers, the want of any tail-furrows, except obscure ones, on 
the axis, and the very slight convexity of the glabella, will easily separate it. Besides, it 
grew to only half the size of that Caradoc species. 

Localities. — ^Uppbe Tremadoo Slate. Under Garth, near Tremadoc. Railway 
behind Penmorfa village. Tu-hwnt-yr-bwlch, near Portmadoc (cabinet of Messrs. Ash 
and Homfray, and Mus. Fract. Geol.). 



$ Brachtaspis, Salter, 1866. 

ASAPHUS (ISOTELTJS) RECTIPR0N8, Poftlock} PL XXV, figS. 6 — 10. 

IsoTELUS EECTIPB0N8, Pottlock. Oeol. Rep., p. 298, pi. iz, fig. 1, a, b, and pL yiii, 

figs. 2, 3, 7 (head), 1843. 

— ABCUATUS, Jd. lb., pi. ix, figs. 2, 3 (tail). 

— BECTiFBONS, Salter, Mem. Gkol. Sar?., Decades No. zi, sec. 3, p. 4, 1864. 
[Compare A. UevigattUy ADgelin, Pal. Saecica, t. 29» fig. 1, 1852.] 

A. {Brack.) late ovatus, lavis, obticsus, cui caput caudaque transversa, eonvexie sunt 
Caput breve, vix semicirculatum, angfulis obtusis defleans. Oculi arcuati, procul pone 
medium caput positi. Suiura facialis postica dimidium yena effictt, anterior awi paraUela est. 
Thoracis axis latus, vix d pleuris arcuatis distinctus, fulcro propinquo. Cauda brems 
{long : lat : : 7 : 12), axe lato, 11 annuiis minime profundis distinctus, haud prominente^ sed 
in apicem prominulum desinente : later a, nisi sulco superno lato exarata^ aqualia, limbumque 
anffustum planiorem gerentia. Fascia modica, striis distantibus. 

I venture to consider this the type of a distinct subgenus, intermediate between 
Isotelus and Cryptonymus; the extremely short form of the head and tail, and the 
marginal suture in front, distinguishing it easily. A. lav^atus, Angelin, figured in the 
next page, belongs to the same group. 

^ General Portlock himself said that the species should form a new group, intermediate between 
Asaphtu proper and laotelus. 
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Head rather shorter than semicircular, gently convex ; the angles roonded, but rather 
produced and incurved. The space between the eyes equal to the length of the head, 
the large, curved, semicircular comesB being placed at one third from the base, about their 
own length distant from it ; the eye-lobe horizontal, flattened above, and surrounded by 
the very convex lentiferous surfiu^. The glabella quits obsdete, only marked by a deep 
punctation below the eye. The facial suture nearly straight above the eye, curving 
gently out, and cutting the front margin, along which it runs. Below the eye it runs out- 
. wards much beyond the eye about halfway along the cheek, and parallel to the posterior 
margin. On the underside of the head a narrow, convex, incurved margin shows the deep 
narrow pit above the angle for the reception of the pleurse in rolling, and in front has a 
wide flat hypostome, divided by no vertical suture as in Isotebu, and showing a rather 
narrow base of attachment for the labrum, which is not yet known. 

Of the body-rings we have only flve, and these have a very broad axis, much wider 
than the pleurse, and only divided from them by a shallow sulcus. They are much curved 
forward at their rounded ends. The fiilcrum lies near the axis, about one fourth out. 

The tail (/. arcuaim, Portlock) is wider than a semicircle. The upper angles are 
much bent down for the facet. The axis, marked out at its origin by two deep impres- 
sions, is at this part rather wider than the side-lobes. 
But from this point backwards it is not indicated, except ' **■ 

by a sUght prominence at the apex, which occurs at 
three-fonrths the length of the tail. A broad shallow 
fiuTow beneath the fulcmm is all the marking that shows 
on the smooth convex sides. Caudal fascia concave, so 
narrow that its edge is not indented by the point of the 
axis ; it is strongly lineated, the hnes abutting sharply 
against the inner mai^n. I. intermedius, of Portlock, 
was formerly quoted by me wrongly as a synonym. But 
General Portlock erred in comparing this species with 
J. iyrannvs, which it does not in the least resemble. 

But, if compared with the recently pubUshed Asapkua 
ItBviffatua of Angelin, the resemblance is so close that, ^,_j„ BraeiMmi) tnfoofw, 
were it not for considerable difierences in the proportions Ai>K«ii». Lower suurUn. Sweden. 

- ., , , 1 ■ n ■ .. p .1 • - 1 Erom tha ' Paloontolopa Soedct," 

of the head, and especially m the course of the facial pL uOi, fig. i. (The thoni u 
suture beneath the eye, I should have combmed that 

species with ours. They are, however, clearly distinct. We must include J. leem^atua 
in the same subgenus, and I give a flguro of that species, which may serve to illustrate 
the subgenus BTochya^ia. 
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Other Speciea of the Subgenus. 

To render our account complete, I must quote from the Decade XI, Geol. Survey, 
hoping in an Appendix to fill up these desiderata. 

Abaphos CIsoTBLtJs), «. sp. Salter. Quart. Geol. Journ., Vol. VII, PI. VIII, fig. 2. 

A caudal portion of an undetermined species, figured by myself for Sir R. I. 
Murchison's paper on the Silurian rocks of the South of Scotland. Probably distinct 
from I. gigas. 

Locality- — Llandeilo Flags (?). Bogang or Bugan, Knockdolian, Ayrshire. 

AsAFHOs (IsoTELUS ?), ip. Salter. Quart. Geol. Joum., Vol. IV, p. 205. 

Quoted in Professor Nicol's paper on the Feebleshire Silurians. The specimen is 
now lost, but was stated to be aUied to A. gigat. 

Localitg. — Carasoc. Wrac limestone, Peeblesshire. 



CftYPTONYHTJS, McAteold, 182.5. 

The typical species of this section is the well-known Amphua ewpantut of the Swedish 
and Russian works, of which a figure is given below. But though our British species 
does not show the lobes of the glabella, it has the houi^lass-shape of that portion ; the 
facial sutiire in a low ogive close to the contracted front mai^ ; and the tail-axis with 
many obscure joints marked out within the crust. Lest, however, I may be mistaken 
in referring it to that subgenus, the figure will show what the type should be. I regard 
the British fossil as a link between Chyptonymua and Isotelus. 



At^iui ( O-yjilai^ftmu) tapanm, RiiuiiD Ttrietf . Lower Siluritn, N . Rui^. 



CRYPTONYMUS. 



Ai^knu (Cr^fft.) KomlnMUi, I>o*er Silnriin. .Pnlkowki, Rauia. (From Liwrov.) 



AsAPHDS (CaYPTONYMDs) 8CUTAL18, Salter. PI. XXV, figs. 2 and 3. 

IsoTBLUi LXvicEPa, Portl. Qeol. Report, p. 299, t. ix, fi{(. 4 (not of Dalman, PaleadR., 

t. iT, fig. I), 1843. 
AsAPHVS (Ibot.) laticbpb! Sailer, in Monia'a Catal., 2Dd edition, p. 100, includiog 
wrongly /, intermedivt, Porll. ; see I. gigat, 1854. 

— (Cbtptok.) l«Tic«psT /*., in Decade li, Geol. Surrey, under the deicrip- 

tion ot A. giga*, mc. 3, p. 4, 1864. 

— sciTTALlS, Salter, in the Catalogue of FomiIi in the Mua. P. Geology, p. 5, 

1864. 

A. (Crypt. ?) modicus, triuncia, late ovatus, convexua, caudd obtmd, capite suhangvlato. 
Caput caudd lonffiua {long. \\ unc, lat. 2 nnciaa), anjidis obtusis. Glabella -non lobata, 
l^svissima, in medio capite conatrieta, et aulcia eustdibus pone oculoa profundta convergentihua, 
ante minime profundia et dioergeniibua. Oculi ew medio capite prominentea, propiorea. 
Stttura fadedeg poaticm valde arcuates, pane angulum attingentea. Thorax axe lato con- 
ve^eo, pleuria brevibua. Cauda semieirctUata fere ; axe eonico prominente aub cortice annu- 
tato,per \ cauda extenao. Latera etmda leevia, atdco aupemo aolum diatincto. 

The Aaaphua laviceps of Dalman's Palseadse, T. IV, fig. 1, though in some general 
characters like thia species, is quite another thing really, and is a species of the subgenus 
^mphyaurua rather than of Cryptongmua or laotelua, as Professor Burmeister pointed out. 
It is near to A. palpebroaua, Dalm., and Portlock himself pointed out some of the 
differences from his species. 

/. intermediua of the last-named author, which he says he only separated provisionally 
from I. lavicepa, is a crashed specimen of the A. gigaa. Portlock seems not to have 
been clear about this form, for he has labelled the specimen here figured (fig. 3) as 
laotelus intermediua, whereas the axis of the tail is well marked out, and the ribs visible. 

I have figured the true I. intermediua of Portlock with ours at the top of the plate, 
that the difference in the eyes, thorax, &c.. may be apparent. Our species is a marked 
one, and I am glad to have the opportunity of clearing it up. It has long been in the 
Mus. P. Creology as A. acutalia (MS.). 
22 
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Our fossil seems to have been about three inches long. The general form is very 
broad-oval, blant behind, but angulated in front of the semioval head, which is much 
longer than the tail, and a little longer than the thorax-rings. In our best specimen it 
is thirteen lines long by two inches wide, and of this width the hour-glass-shaped glabella 
occupies more than one third below, contractiog to much less than a third midway, 
opposite the eyes, and again expanding to nearly half above, to form the forehead-lobe. 
No lateral lobes or furrows interrupt the very even contour of the glabella, which is 
divided from the equally convex cheeks by a rather sharp but not deep frirrow, ending 
on the neck-margin in a distinct punctum, not strongly enough shown in the plate. 
In the extremely narrow and almost obsolete neck-segment there is so close an approach 
to laotdus^ that I think we may fairly look on the species as linking together the two 
subgenera. 

The eyes are placed halfway up the head, and are much raised, not very lai^, 
approximate (measured from their outer edges they are as far apart as the length of the 
head). The cheeks are regularly convex, the angles rather acute than rounded, and 
above the angles is seen the pit for the reception of the pleurae, so conspicuous in Asaphus 
gigaa, PI. XXIV, fig. 6. Portlock notices this as a tubercle, but a tubercle on a cast 
signifies a pit on the true surface. 

The facial suture curves largely out below the eye to more than half the width of the 
cheek ; above it keeps within the line of the eye to reach the margin, and then continues 
parallel and close to it all along the front, scarcely angular even at the point itself. 

The body, of eight rings, and the tail, can only be described from a single specimen 
(fig. 8), and this presents some differences from the central figure (fig. 1), which belongs 
to /. gigaSy though, like fig. 3, it has been labelled as /. intermedins, FortL, a species 
which must be entirely obliterated. 

The axis of the thorax is as broad as the pleurae, but more convex than in /. gigas; 
the fulcrum is rather close to the axis ; the pleural groove short, faint, and not so strong 
as in that species. The tail of our specimen (fig. S) is semicircular, with smooth, gently 
convex sides, and a narrow raised axis, extending slightly more than two thirds down 
the tail, and marked interiorly by ten or eleven rings, or rather by a double row of 
puncta (representing the glands described at p. 52), one on each side of the axis. The 
sides are furnished with one long and broad depression or upper furrow, but with none 
else, the sides being free from ribs, as in all Cryptonymi or IsotelL The fulcrum is 
strongly marked, and the facet broad, long, and turned much backwards. Caudal fascia 
broad, strongly striated. 

Locality. — Carauoc, Tyrone (Mus. P. Geology). 



The sub-genus Nileua has not yet, so far as I know, 
occurred in Britain, although it is so common in Northern 
Europe that it may reasonably be expected to be found 
in our own Lower Silurian rocks. I subjoin a figure of 
the common N. armadillo, Dalman, to show the near 
approach made to lUcBnua by this pecuhar group of 
AsaphicUe. The internal lobes of the glabella are well 
seen in the cast ; the specimen is a fine one, in the British 
Museum collection. 



Lo»et SilurUn. 



Sttgina, Salter. 

Among the many new and interesting forms of Trilobites described by Major-General 
Portlock in his work on Londonderry and Tyrone, a small species of Amphus is recorded 
from the Lower Silurian of Tyrone, which he named A. lati/rons, distinguishing it from 
some other species by the breadth of front included within the curve of the facial suture. 
The apccies is remarkable for the position of the eyes, which are placed so far backwards 
and inwards as to be close to the base of the small and narrow glabella. This 
peculiarity of habit is associated with some other characters which will remove the 
species from Asaphus. The flattened-oval form, long axis to the tail, and the head- 
spines, much resemble those of Asaphus, from which the nine ungrooved pleurae 
effectually distinguish it. In the partial obliteration of the glabella, number of body- 
rings, and course of the facial suture, it is closely allied to Illanus, from which its 
habit differs so much ; and there is enough of the under side preserved to show there 
was no rostral shield, which last is an essential character of lUanus. The technical 
generic character may be thus given : 

Body ovate, flattened ; head and caudal shield nearly equal ; body of nine rings, and 
with narrow axis ; eyes small, placed far backwards and inwards, near the base of 
the glabella, which is quite distinct above, and much contracted below. Facial suture 
marginal along a wide space in front, and below the eyes curved outwards and ending 
on the posterior margin ; no rostral shield ; labrum convex, entu% ; pleuraa without 
furrows ; tail with s long and partially furrowed axis. 
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Stygina latifkons, Portlock. PI. XVIII, figs. 7 — 10. 

AsAPUua LATIFB0M8, Portlock. GeoL Rep. Londonderry and TyronCi pL Tii, figs. 5, 6. 

— MAROiNATUs, Portlock. lb., fig. 7, 1843. 

Stygina latifbons, Salter. Rep. Brit. Aasoc. Trans. Sect, p. 59, (read 1852), 1853. 

— — Id. Siloria, Ist ed., 1854; and 2nd ed., p. 184, Foss. 26, 

fig. 2, 1859. 

— — Id, Mem. Geol. Sor?., Decade xi, sec. 2, p. 1, pi. ii, 1864. 

S. sescundalis, ovata, cure angwto; spicula capitis brevissima. Caput semiovatum, 
obtusum, glabella ad basim anffustd, oculis retrorsis, ad basim capitis pane retractis. 
Cauda semiovataj obtusa, awe subannulato. 

The general form is depressed and elliptical ; the length about one inch and a half, 
the breadth one inch. The contour of the head^ which is exactly as long as the caudal 
shield, and more than one third the whole length, is nearly a true semi-oval, evenly convex 
except on the median line behind (which is abruptly raised), and slopes on all sides 
to a concave border. The glabella, scarcely defined at all in front, though faintly indicated 
(more strongly so in young specimens), is of a pyriform shape. Posteriorly it is much 
contracted, and again suddenly expanded upon the neck-border. Its greatest width 
behind is not above one fifth that of the head. The eyes are small, convex, much 
curved, placed at less than their own length from the hinder margin, opposite the 
contracted part of the glabella, and rather further apart than the width of the thoracic 
axis. The facial suture runs nearly out nearly at right angles beneath the eye, and 
in front of it describes a large arc diverging from the eyes at an angle of 70^, and cutting 
the anterior border far outwards, in a line overhanging the fulcral points. The facial 
suture is strictly marginal in front, and the hypos tome. (fig. 4) appears to be quite con- 
tinuous, vnthout a rostral shield as in Illanus, or a vertical suture as in some Asaphi. 

Two good specimens in Dr. Wyville Thomson's cabinet show the labrum, but its 
margin is broken off. It is wide at its attachment, considerably convex in the middle, 
more so than in Asaphus, and is marked with concentric lines on the sides. There is 
not enough to show that there was no marginal groove, or whether the tip was rounded 
and entire, as in lUanus, which is most probable. 

Thorax of nine rings, not so long as the head, and with its axis only two thirds 
as wide as the pleura), convex. Pleurae flat as far as the fulcrum, which is about 
the width of the axis remote from it. Thence the pleurae are bent down and a little 
back, and facetted for rolling up. There is no groove whatever to the pleune, which 
in this respect resemble those of Illanus. 

Tail semi-oval, blunt, not convex; the conical axis about half the width of the 
sides, and reaching fully two thirds the length of the tail. The axis has about eight 



STYGINA. 178 

faint furrows. The sides are gently convex at first, and then broadly concave, with 
a somewhat sharply defined margin ; it is without any furrows, even the usual upper 
one is obsolete, or nearly so. The apex is very blunt, more so than the front of the 
head. The incurved striated portion is broad, and not indented by the point of the axis. 
Locality. — Caradoc of Desertcreight, Tyrone. It will probably be found in the 
South of Scotland. 



SiTGiNA MuRCHisoNiiB, MurcAtson. PL XVIII, fig. li. 

OoTOiA MuKOHisoNiiB, MurchUon. Silur. Syst., pi. xxv, fig. 3, 1837. 
Sttgtna MuBGHisoNiiE, Salter. Rep. Brit. Assoc. Trans. Sect., p. 59 (read 1852), 

1853. 

— — Id. Morris's Catal., 2Dd ed., Foss. 10, fig. 4, p. 55, p. 

115, 1854. 

— — Id. Siluria, 2nd ed., p. 55, Foss. 1 0, fig. 4 ; pi. iv, fig. 1, 

1859. 

— — Id. Mem. Geol. Sur?., Decade xi, sec. 2, p. 3, 1864. 

S. convexa^ vcUde trilodata, capite lonye nemiovato cum spiculis produciis. Cauda 
longe semiovata^ axeprominulo lavi, non annulato. 

In the black schists, which alternate with conglomerate and grit-bands at Mount 
Pleasant, Carmarthenshire, and which are most probably of Caradoc, not of Llandeilo 
age, a single specimen of this rather remarkable fossil occurred to Sir Roderick 
Murchison's hammer, and none other has since been found. The locahty is worth 
searching. Nacula and Orthoveras are found with it. 

The head is greatly longer in proportion than that of the species last described, 
forming a long semi-oval, produced behind into lengthy spines, and divided strongly 
into glabella and cheeks at the base. Above^ our only specimen is indistinct, and it does 
not show the position of the eyes. 

Of the thorax-rings but three or four joints are preserved, but these show the 
trilobation to be very strongly marked, and the axis is quite convex, while the pleura 
are considerably bent down from the fulcnd point, and backwards too. They seem 
to be longer and narrower than those of S. latifrons. 

The tail, reversed on the specimen (which was probably curled up when imbedded 
in the silt) is also of a long-oval contour, and its narrow axis is prominent to the 
very end ; it shows no signs pf transverse ribbing. The sides are faintly convex, then 
concave along the margin, which reveals, when the upper crust is removed, a moderately 
broad fascia, closely striated. 

The species differs at a glance from 8. latifrons in the much longer shape and 
more protracted head-spines. The tail, too, has a longer axis, vrithout a trace of annular 
farrows, and the trilobation is throughout much more distinct. 
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Locality, — Caradoc ? Black shales of Mount Pleasant, Carmarthen. 
Presented to the Geol. Soc. Museum by Sir R. I. Murchison. It is named after 
Lady Murchison, and is as rare a species as any in Britain. 



Sttoina — , sp. Woodcut 40. 

I do not like to risk naming an apparently new Stygina^ with much shorter tail than 

in the two preceding species. It is from the Caradoc slates of Pem- 

FiG. 40. brokeshire. The axis reaches only half way down the tail, and the 
general shape is very broad. 

a ^ gp. Locality. — Caradoc. Sholes Hook, Haverfordwest. Mr. H. Wyatt 

Edgell's cabinet. 




Stygina? Musheni, n. sp. PI. XXIX, fig. 1. 

S. major, triundaliSf late ovalis, subplanus^ thorace caudd obtmd breviore. Jans 
corporis depressus, annulis arcuatis. Pleura lente convewa. Cauda semiovalis, obtusa {lat. 
20 lin., long, 14 //«.), axe longo primum conico, dein parallelo ; apice iaud prominulo, annulis 
obscuris. Limbus lente convexus, margine angusto concavo. 

A larger species than either of the two preceding, and unfortunately not perfect 
enough to determine the genus. I have figured it with the Illani only because 
there was most room on the plate. But it can hardly belong to any known British 
genera except Asaphus or Stygina^ and I refer it to the latter for choice. 

The whole fossil must have been above three inches long, for without the head it 
measures fully two inches. The thorax, with a gently convex surface, is shorter than the 
tail, and has a much wider axis, of eight arched rings, and with the axal furrows well 
marked out. The pleurae are so much lost and obscured by rubbing, that we can only 
see they were unfurrowed and much arched, not bent down greatly. This is like Stygina 
or Illanus, not at all like Asaphus. 

The tail is more perfect, and shows a wide semioval plate, blunt behind, gently 
convex, except the narrow concave border. The axis is not convex, and is very narrow, 
broadest and conical at the base, then parallel-sided, and extending to the edge of the 
concave border, but there indistinct, and, as it were, connate with the border. This is 
partly the case with 8. latifrons, A few obscure annuli show at the upper part. The 
sides of the tail are smooth, and show no trace of furrows, not even the top one. 

Locality, — ^In a gray calcareous flagstone boulder (from the Caradoc probably) in 
the drift of the Severn, near Buildwas. Cabinet of the late James Mushen, of Bumiing- 
ham, whose persevering labours collected so fine a series of Silurian fossils. 
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PsiLOCEPHALUS^ uew genuB, 1866. 

This has been long a MS. name, but only not yet made public owing to the great 
delay in the publication of vol. iii of the 'Memoirs of the Geol. Survey of North 
Wales.' The genus is an inconspicuous one, and at first sight it looks as if it might be 
placed with either Asaphua or lUantis. But the shape of the head, all but lobeless, as 
well as the forward position of the small eye, easily distinguish it from Nileus, the group 
of Aaaphi which it most nearly resembles, while the eight grooved body-rings effectually 
exclude it from lUanua, In the absence of the hypostome and labrum — essential 
characters in the Aaaphida, it is impossible to characterise it fully. But I feel assured 
it is a distinct genus. 

Oval, convex, especially the head, which may be described as inflated, with a faintly 
marked out parallel-sided glabella, undefined in front; no marginal furrow; eyes very 
forward and small ; head-angles obtuse ; body of eight rings, with grooved and facetted 
pleurae ; it has an ungrooved tail, with a rather long distinct axis ; the metamorphosis is 
only partly known. 

PaUocephdua may be considered as forming the passage from Illanus to JsapAus, 
by means of the abnormal subgenus NUeua of Dalman. 



PsiLOCEPHALUs iNNOTATUs, Salter. PL XX, figs. 18 — 19. 

PsiLOCBPUALUS INNOTATUS, Salter. ^ Aipip., Bamsay, Geol. N. Wales; Mem. Geol. 

Surv., vol. iii, p. 315, pi. vi, figs. 9 — 12, 1866. 

P. late-ovatus, lavis, seacuncialia ; cttjiia caput aetniovatum caudd aemicirculatd majua ; 
aunt 8 pleura y fulcro tenua {ad tertiaa poaito), plana dein decurva. Cauda laviaaima, 
axe protninulo. 

This neat and rather conspicuous form is the most abundant fossil in the Lower 
Tremadoc beds, and usually found in company with the much rarer Niobe Homfrayi, 
described at p. 143. We owe our best specimens to David Homfray, Esq., of 
Portmadoc. 

The general shape is a rather broad blunt oval. It is scarcely an inch and a half, 
seldom more than an inch, long, by about three quarters of an inch broad. The form 
is very convex, especially in the head^ which is but slightly lobed \ the tail more 
strongly so, and the thorax strongly tri-lobed throughout. 

The head may be called hemispherical ,- it is considerably longer than the tail, semi- 
oval, blunt, very convex and smooth, not margined at all in front. The glabella is confused 
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with the cheeks, and scarcely marked oat except near the base, as in IBanus; it is about 
as broad as the cheeks. Neck-fmrow quite absent. Fixed cheeks narrow, and the free 
cheeks a small segment of a circle ; the facial suture taking its rise near the obtuse outer 
angles, running obliquely forwards to the front margin, which it cuts rather within than 
immediately over the eye. The eye is very forward, fully two thirds up the head, and small. 
The body is strongly trilobed, a little shorter than the head ; the axis narrower than the 
sides, tapering backwards slowly, and very convex. The pleurae have square ends, are 
blunt, a good deal cnrved down from the fulcrum, which is at one fourth in front and 
thence extending further and further out till it reaches one third in the hinder rings, an 
unusual arrangement. The pleune are flat or but shghtly concave as far as the fulcrum, 
thence sharply facetted and decmred, and striated lengthwise. The pleural groove 
shows strongly, but only towards its lozenge-shaped outward termination. 

The semicircular, somewhat convex tail has the axis rather long, blunt, sab-cylindrical, 
reaching three quarters down the tail ; it is smooth and has a blunt prominent tip. The 
sides are convex, smooth, with no flat or hollow mai^ along the striate border, and no 
furrows or ribs whatever. 

Metamorphosis; one young specimen (fig. 17) shows only five rings. 

Locality. — Lower Tbemadoc beds of Penraorfa, Tremadoc, and the neighbourhood 
of Berth and Moel-y-gest ; e.g., Borthwood, Tyn-y-llan, Tyddyn-llwyd farm, &c. Mr. D. 
Homfray's fine specimens are figured, but the species is now in many other cabinets. 

PsiLOCipHALUB INFLATES, Salter. Woodcut 41. 

PaiLOCEPHALUs mFLATUs, Salter. App., Ramuj, Geol. N. Wdet ; Mem. Geo). Son., 
*ol. iii, p. 316, voodcat fig. 6, 1866. 

P. pTorsm trilobatus, capite inflato, et glabella conspictte rotunda. Asfis corpom 
prominulua, caudtB breviimmes diatincHssimus, et valde a lateri sejunctua. 

This small species has always appeared to me to differ from the preceding. The 
head is very convex, the glabella rounded, and sepa- 
^'®- ^1* rated by its convexity and by distinct furrows from the 

head. Eye? 

Body with a moderately broad convex axis, also 

well distinguished from the somewhat convex pleune, 

the hinder of which are curved. I can only find 

seven body-rings. The tail, if it belongs to the same 

pjjioMpAsAu ■«(■'•». 8>iter. specics (and I believe it does) is very short, and has 

Mt^ Hmnfr«T*» laWnrt. *^® ^^^ "^^ °"^y couvex but short-couical, and marked 

out clearly all round. 

Locality. — Lower Tremadoc, lowest beds, north-west of Fenmorfa, on the Caeniarvon 

Road (a, h). Upper beds, Trwyn cae lago, Portmadoc Harbour (c). Borthwood. 
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ASAPH1D.S — continued: Ogygia, &c. 

As must sometimes happen, in writing a continuous monograph, new materials, 
connected with plates and descriptions already completed, turn up just as the work lias 
passed through the press ; and if such material refer to plates long since issued, it would 
be of course desirable to leave the new matter to the end of the work ; but if not too 
far removed, it is as well to insert it as nearly as possible in its place. 

Before proceeding, therefore, to the description of lUanus, to which group the present 
part of the Monograph is restricted, we give a plate (numbered PI. XXV*) of Ogygia 
pelUxta^ containing the new and more perfect specimens to which reference has been made 
in the "Corrigenda*' of the volume for 1864. A new species has also occurred in the 
same locality, and from the same formation (the Arenig or Skiddaw Rock, a set of beds 
but little known). I had better describe the two forms of Ogygia together; I take also 
the opportunity of inserting a new Barrandia at the same time. 



Ogygia peltata, Salter (PL XVII, figs. 8—10). PI. XXV*, figs. 1—4. 

In page 133, line 1, it was stated that on PI. XVII, figs. 9 and 10 are wrongly 
marked as 0. peltata; and in page 134, our fig. 10 was described as 0. scutatrix, a 
species which is only yet known from the Tremadoc llocks. 

The mistake arose, as stated in the Corrigenda, from laying too much stress on the 
broad form and broad axis of the female form {^ forme large' of Barrande), which in Ogygia 
peltata resemble those of 0. scutatrix : and, following the same idea, the head of the 
broad form, with its wide labrum, was also described as 0. acutatriw (p. 133, line 22, &c.). 

These mistakes are now rectified by the accompanying plate (PI. XXV*), which 
exhibits fine specimens of the broad form (figs. 2, 4) ; the shape of the head, with^ its 
oblong parallel-sided glabella, in fig. 1 ; and the labrum, of full size (fig. 3). The eyes, it 
will be observed, approach the glabella closely, as in PI. XVII, fig. 10, and are not placed 
wide apart, as in fig. 8 of that plate, which, copied from the best reconstruction 1 could 
formerly give of the species, gives an incorrect idea of all but the general proportions. 
The fdlcrum-points of the axis, &c., are also imperfect, so we had better erase the figure 
entirely. It is not very pleasant to admit so many errors, but it is a shorter plan an 
trying to defend or excuse them. The description in page , 1 3 5 is more correc ; 
the glabella is not so wide as the cheeks, nor the axis of the thorax as the pleurae ; an , 
these latter have the fulcrum placed at less than one half out instead of two-thirds. e^ 

pleural groove is nearly straight, only a little sigmoid ; and the tips are trunca e, 
23 
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falcate. The groove ends abruptly a little way within the tip. In the tail eight furrows 
cross the axis, the last three not quite complete. The interlining furrows are certainly 
not so long nor so distinct as in our former description and figure. 

The following is the new form which occurs with 0. peltata at St. David's : 



Ogtgia bullina, n. sp. PL XXV*, fig. 5. 

0. plana^ modicay diuncialis, capite semicirculato, f route latioriy an^tdis — ? Glabella 
pyriformisy ad dasin anffustafa, lobisqtie basalidus inflatis; gefUB absunt. Oculi prope 
fflahellamy in medio capite positi. Thorax axe anffuatissimo^ pleuris rectis, fulcra ultra 
medium posito. Cauda ? Labrum ? 

A neat species, which was sent by my correspondent Henry Hicks, Esq., of 
St. David's, from the beds at Whitesand Bay. 

The form is broad-oval. We have but the head, without free cheeks, and eight or 
nine of the body-rings, but there is enough to show that the fossil is quite new. The 
head is broader than a semicircle, and has a wide, coarsely striated front (the squamate 
striae are not visible in our figure) ; a pyriform glabella, inflated in front ; strong basal 
obliquely oval lobes, projecting beyond the neck of the glabella, and separated from it by 
rather strong lines. Neck-furrow of the glabella tolerably strong, and much broader 
than that beneath the cheeks. Eye-lines above and below the eye widely diverging ; the 
eye short, and placed about halfway up the head, but even closer to the glabella than in 
0. peltata, which species accompanies it. Beneath the eye the suture curves so largely 
out that it must nearly reach the angle of the head. We have not the free cheeks, and 
of course do not know anything of the spines ; I suppose these must have been short. 

Thorax with a very narrow and somewhat prominent axis, which is about half as wide 
only as the flat pleurae, and these are nearly direct ; the slight fulcrum, placed beyond the 
half of the pleura, being scarcely an angular bend at all. The facet, however, is veiy 
distinct and sharp-edged. Fine curved transverse striae cover closely the glabella, and are 
traceable on the axis of the thorax. The much coarser striae on the fascia beneath the 
pleurae range up to the fulcrum, but not within it. 

Locality. — Arenig Rocks. North-east angle of Whitesand Bay, St. David's (Wood- 
wardian Museum, Cambridge). The species should be sought for in the same beds on 
Ramsey Island. 



My lamented friend Mr. H. Wyatt-Edgell found a new Barrandia in the black shales 
of Abereiddy Bay. (For this genus, see p. 137, &c.) We are only able to give a 
woodcut ; and it is a melancholy pleasure to introduce a description in this work from 
his pen. 
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"Barrandia (Homalopteon) L0NGIPR0N8, Ed^ell. Woodcut, fig. 42. 

" B. (ffomalop.) ma^a, 4 unciaa fere longa; cut glabella prodacta clavi/brmia, 
oculi propinqtti (suicua cervicalia ahest ?). In thorace awia latitudo dimidium latitudints 
pleurarum, quorum sulci p<sne aciem attinffunt, efjidt. Cauda aemiovata axem conicum gerit, 
dimidium hngitudinis ilUits e/^cieatem ,- lalus quodque sulco unico furcato diatinctum. 

" A very large species, with a projecting club-shaped glabella ; the axis of the thorax 
about half the width of the pleune ; and the tail semicircular or rather semi-oval, each 
side bearing one strongly branched furrow only. 
The long clavate glabella, with undulated sides cor- ''°' '^'^' 

responding to the glabella-furrows, projects about one 
third of its whole length beyond the anterior margin 
of the cheeks, which are at their base one third wider 
than the base of the glabella. The rather large eyes 
are placed considerably forward and close in to the 
glabella. The fixed cheek is very broad, and the facial 
sature curves widely out beneath the eye, so that the 
&ee cheek is much narrowed, its outline arched almost 
in a semicircle; it has a narrow but very distinct 
margin ; it shows, so far as our only specimen can be 
trusted, no neck-furrow (the front thorax-ring has been 
pushed under the head and appeared to us at first sight 
as a branched neck-furrow), the cheek ends pos- 
teriorly in a small needle-shaped head-spine. 

" There are, apparently, seven thorax-rings, as in 
some other species of this genus. The pleural furrow Bmraii^ (iiemakptimt) long^nmi, EdgeiL 
18 well denned, and reaches almost to the tip of each w;ut.Edg«ii'> Ctbinet. 
of the recurved flat plenne. 

" The tail, fig. 43 (natural size and enbtrged), found in the same locality, is supposed 
to belong to this species, as only one other Barrandia „ „ 

(B. Cordai, M'Coy, a small species) is known to occur 
there. The length of this caudal portion is almost 
equal to its breadth; the axis is conical, the base 
being about half the length. The side has two 

farrows, or perhaps a strongly branched one (the ^^ ^ ^ ,„_„ ^^j^, „„,^,^ 
branch arising as usual from the very base, and sikta, pembrokohire. From tbe ume 
indicating the suture of the first taU-segment) : these *^''*"''- '' '*'"'"' '"* ' *' ^'^■ 
nearly reach the outer margin ; but no corresponding furrows occur on the smooth conical 
axis, which is half tbe length of the whole tail, and ends apparently in a sharp tip, from 
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whence a raised line runs to the margin, a common circumstance where the axis is 
abbreviated. 

" Length of head and thorax taken together three inches ; length of the supposed tail 
(of a younger individual) five lines. 

" Locality. — Llandeilo Slates of Abereiddy Bay, Pembrokeshire ; in my collection." 
—H. WyatUEdgell 



We may now proceed with the most abnormal of all the Asaphidcs—^^ gro^P of 
Illcenus, so very characteristic of Lower Silurian — ^the " Faune Seconde " of Barrande. It 
is true that in one of its subgenera it rises into the Upper Silurian ; but the mass of the 
species, and especially the abundance of individuals of this genus, mark Llandeilo and 
Caradoc rocks (Lower and Middle Bala of Sedgwick) most effectually. [Lower, Middle, 
and Upper Bala rocks of Sedgwick are equivalent to Llandeilo, Caradoc, and Llandovery.] 



iLL-fiNUS, Batman, 1826. 

Of all the higher Trilobites, this is the most abnormal in shape ; — ^the segments of the 
large head, and of the equally bulky tail, being so condensed and obliterated as to leave those 
portions like the rudimentary extremities of an Agnostm ; while the structure of the 
pleurae, the form of the head, eyes, labrum, and rostral shield, — ^the thick sculptured crust, 
and the perfect mobility of the thorax-rings, all mark the genus as one of high rank among 
the AsaphidiB, and as nearly allied to the Proetida, the highest of the smooth-eyed groups. 

All the species of the genus have a common facies : — the similar head and tail, un- 
marked by lobes or annulations ; the glabella, cheeks, and margin being usually confounded 
in one hemispheric mass ; and the axis, in most instances, scarcely indicated outside the 
caudal shield. The creature could roll itself up into a perfect ball, and, no doubt, chiefly 
suggested to Dr. M^Leay the analogy with Bopyrua and other laopoda ; the resemblance 
to the Armadillo Woodlice is not less striking. Yet the Isopoda have crustaceous feet well 
articulated, and we have yet to learn that Trilobites had any crustaceous feet at all.^ 

^ I find that every one in our own country has overlooked a very important notice, by Dr. Volborth of 
St. Petersburg (* Verbandl. Min. GesellBcb. Petersburg,' 1857-8, p. 168), of the discovery, by Dr. Pander, 
of some appendages, which may be membranous feet, attached to definite parts of the outer portion of the 
pleurae beneath. I do not know that Dr. Pander has published this in any definite form, but Dr. Volborth 
has fully described and figured these points of supposed attachment for swimming feet (' M^m. Acad. Imp. 
Petersb.,' 1863, tom. vi. No. 2). Barrande observed them in 1855, in Ogygia^ and described them in 
1838. Mr. E. Billings, Paleeontologist to the Canadian Survey, has also found in Asapkus gigat a trace 
or two of curious processes below the crust, but close to the axis. All these data have great value ; and 
those who have abundance of specimens of Jsapkut expansua, from the fine Lower Silurian mudstone of St. 
Petersburg, will do well to cut and polish specimens, observing all traces of fragments of the genenl 
lower membrane, as well as of distinct processes (for details see 'M^m. Acad. Imp. Petersb.,' 1863). 
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Fio. 44. 




^P^ iiJ"^^' 



W 



b 

a, Labrumof/UontwcMi/ro^Mf (after Volborth.) 

b, Labrum of IlkmuM enunetmda (ib.). 



lUanus is as compact a genus as any in the whole Tnlobite Order. It comprehends 
almost as many distinct, if less varied groups, as FAacops itself; and all of these have the 
common facies of an inflated head and caudal shield, without external lobes or rings, and 
that peculiar hemispheric contour to each, which is so marked a character of the whole 
genus. Sometimes, the angles of the head are shortly spinous {Dy^lanua), but usually 
they are rounded off and unarmed {lUanus, Bumastua) ; sometimes the eye is subcentral 
(i7. centrotus), but more commonly it is placed behind the middle of the head, and near 
the posterior margin (//. crassicauda, II. Bowmanni^ 8fc.). A few have the axal furrows 
reaching quite up the head (//. dMnctus, Barr.)> but 
in the great majority they reach less than two-thirds 
this distance — ^and are often less than half-way. In 
a very few the eyes are large (//. ocularis), but 
usually they are small. The labrum varies in shape 
in the different subgenera (see figs. 44 a, d). 

Lastly, the number of body-rings varies.^ Two 
sections, perhaps distinct genera, Panderia and 
Ociillanus, have but 8 rings. Dysplanus, including species with both spinous and 
rounded head-angles, has only 9 rings. lUtsnus proper has 10 body-rings^ and this 
includes many well-known species ; while BumastuSj Murchison, which, like lllanus, has 
10 rings, has the axis very wide, and so little distinguished from the pleurae as to give 
a unique aspect to the fossil. 

I agree with Barrande,^ that it is wiser, in the present state of our knowledgCi to 
include all these subgenera under one common name; dividing them into groups, 
which may, by and bye, if the characters prove constant, be called genera. All of them 
appear to agree in the following characters : 

Head hemispherical, or rather quarter-spherical, with 
rounded contour, no marginal furrows, and a very slight 
indication of neck-furrow. Glabella lobeless externally; 
within it has often 4 pairs of lobes, and is separated by in- 
complete axal furrows from the tumid cheeks. Eyes lateral, 
remote. Epistome striate, with a well-defined transverse 
rostral shield, and bearing a somewhat triangular tumid 
labrum, which has a strong border and expanded base (see 
fig. 44 and PI. XXVII, fig. 7). 

Body-segments 8 — 10 ; usually 10, without grooves to 
the pleurae. Tail large, hemispheric, with a short incom- 
plete axis, showing numerous rings, but only within the crust. 

The genus, world-wide in its distribution, is neatly dis- 
tinguished from all others by habit, as well as a combination of characters. These are 



Fig. 45. 




General type of HUmvi, 

//. eeniroiuif Dalm. North Rossift. 

(After Volborth). 



^ BarraDde.has enumerated 1 1 genera in which the number of rings is variable. 
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maintained, though under considerable variations, throughout the North and Central 
European types and those of Canada and North America. The greatest variation is 
found among the oldest forms, viz., those from the Arenig and Llandeilo rocks, where 
the genus first appeared. If we look to our plates, we shall find that the ordinary 
species of Illanus have the furrows which mark out the glabella very short externally, 
and the eye placed at a moderate distance or somewhat remotely from the glabella, and 
behind the middle of the cheek. But in the oldest group of Silurian rocks known 
to contain Illamus^ the eyes are placed so far forward and outward, that in one form, 
Ectittanus (PL XXVI, fig. 8), they seem at first to be absent altogether ; and in 
Hydrol{Bnu8^ a Canadian subgenus {lUanm conifronsy Billings), the glabella-furrows are 
so long as to reach the front, the glabella so gibbous as to overhang it, and the eyes 
are extremely forward. These two subgenera lead directly to lUanopsis (PI. XX, fig. 1), 
which is from the Arenig rocks (it has been quoted from May Hill Sandstone !}. 

If we divide Illaenus into the undermentioned sections, following the lead of 
previous authors, it is not because we think the divisions quite natural, but because 
they are convenient. Some of the subgenera will be hereafter elevated to generic rank 
when we know more of the lobes of the head, not often visible even in internal casts. 

§ 1. — ^Trilobed: labrum elongate. 

1. OdiUanua, Salter, 1866. Eight rings; a well-defined glabella, and the upper 
pair of pleurae produced. Lower Silurian, Central Europe. 

HUenuB Hisingerif Barr. 

2. Panderia, YolhoTth,186S. Eight body-rings ; short glabella-furrows, and ordi- 
nary ungrooved pleurae. Lower Silurian, North Europe. 

II, triquetral Volb. //. Lewmij Salter. 

8. Dysplanu8y Burmeister, 1843. Nine rings ; ordinary pleurae. Lower and Middle 
Silurian. 

27. eentrotus, Dalm. //. Bowmanni, Salter. 

4. //^^Piff^proper, Dalman, 1826. Ten body-rings ; ordinary pleurae ; eyes subcentraL 
[The greater number of species belong to this subgenus.] Lower Silurian, universal. 

J7. erasncauda, Wahl. //. MurchtMoni, Salter. 
//. Davmi, Salter. IL Rotenhergii^ Eichw. 

5. Fctillanus, Salter, 1866. Ten body-rings; ordinary pleurss; eyes remote and 
very forward ; glabella-furrows short. Lower Silurian, only British as yet. 

//. perovaUs, Murch. 

6. HydroltBnm^ Salter, 1866. Eyes remote, forward; glabella-furrows reaching the 
front ; head most gibbous. Lower Silurian, Canadian. 

11, conifroHSf Billings. 
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7. IlUBnopsiBy Salter, 1865. Eyes remote, forward; glabella-furrows reaching the 
front ; head not gibbous, only convex ; pleurae grooved. [Probably a distinct genus.] 
Lowest Silurian, British. 

2Z. (IHanopM) Thonuatu^ Salter. [Not IlUmiua Thom»<mi.'\ 

$ 2. — Body scarcely trilobed : labrum short. 

8. £umastus, Murchison, 1837. Eyes large, remote, backward; ten body-rings. 
Lower and Middle Silurian, but chiefly Upper ; universal. 

II. Barrienns, March. II. insignis. Hall. 

n, carinatus, Salter. II, Trentonensisy Hall. 

Fig. 46. 

Subgenus 1. — Of Octill^nus we have no British types* It 
is a Lower Silurian Bohemian form. We give a woodcut (fig. 46), 
as it is so peculiar a form of the group, from Barrande's figure. The 
enlargement of the first pair of pleurae is a very unusual character 
in the Asaphoid or smooth Trilobites. 

Subi^enus 2.— Panderia, Folborth. 1863. ^Ll^^siS^^^ 

Ill^nus (Panderia) Lewisii, n. sp. PI. XXVI, figs. 2, 2a, b (nat. size and magnified. 

IL {Pand,) minimns (forsan junior?), ^ uncia lonffua, vim ^ lattia, avatus, capite 
(fflabelld pracipue) yibbo, thoracem Umge superante, et cauddplanatd bis fere longiori. Caput 
subtrigonuniy fronte pavUo producta, angulis obtusis marginatis. Glabella pod verticem gibba, 
I latitudinis capitis effidena, ocuios attingens. Sulci awalea brevissimi, ad basin glabella 
solum conspicui. Oculi magni, glabellam appressi, dimidium diametri suorum a margine 
distantes. Thorax axe modico, antice latiori, pleuras subplanas superante. Cauda brevis 
semiovata planata, axe hngo, per totam longitudinem conspicuo. 

Had not Dr. Volborth figured two species of this very distinct subgenus, one of which 
is given on the next page, I should have taken this for the goung of some undescribed species. 
The large size of the head and eyes relatively to that of the tail, and the more complete 
marking out of the axis in the caudal shield, are characters belonging usually to young 
specimens. But there can be little doubt we have here nearly, if not quite, the adult 
form of a subgenus not heretofore described from Britain, and apparently rare even in 
Northern Europe. We owe our single specimen to the care of Mr. Lightbody, who 
obtained it for this work from the cabinet of the Rev. D. P. Lewis, of Guilsfield, near 
WelchpooL It is a valuable addition to British fossils. 

The width of our single rolled-up specimen at the base of the head is 5 lines, 
and, the length of the large head being fully 4 lines, we may reckon the whole specimen 
as 7 or 8 lines long. The form, unrolled, would be ovate, the gibbous head being 
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somewhat trigonal^ with the front a little produced, the sides flattened, and the hinder 
angles much rounded. The head is very gibbous, a section of it across the eyes, as 
shown in fig. 2, being a broad parabola. The principal gibbosity lies in this line, 
about the base of the great eyes. These are closely appressed to the glabella, so as 
to abut at their lower end on the short axal furrow, which is conspicuous here, but is not 
carried further up. And the eyes are placed about half their length distant from the 
posterior margin of the head. 

The course of the facial suture, below the eyes, is abruptly outward ; above them it 
runs direct to the front margin, in a line continuous with that of the short axal furrows 
before noticed. The cheeks are much flattened, and decline rapidly, and our figiure 2a 
rather too strongly expresses a marginal furrow within the angle — a character common 
enough in other genera, but extremely rare in Illanus. 

The thorax, of only 8 rings, has a broad axis, which tapers backwards, and is gently 
convex. The pleurae are not so wide as the axis ; they are flat as far as the fulcrum, 
which is placed at one half in the hinder rings, and is pretty close to the axis in the front 
ring ; thence they bend a very Uttle downward and backward to the oblique tips. 

The tail is less than a semioval, and has the front edge straight. The axis is equal in 
breadth to the sides, and reaches down three fourths the length of the tail ; it is rounded 
at the tip, flattened above, and with a distinct furrow all round it. The tip is very httle 
prominent, but clearly defined by the prominence, as the sides of the axis also are by 
the axal furrows. The limb is fiat, as, indeed, the whole tail is ; and only the edge turns 
gently downward. 

The relatives of this little species are clearly to be found in the Panderia^ triqmtra 

and P. minima described by Dr. Volborth in his paper in the 
Fig. 47. « Transactions of the Imperial Academy of St. Petersburg,' vol. 

vi. No. 2, 1863, pi. iii, figs. 13 — 19. One of these is given in our 
woodcut, fig. 47. Though I think Panderia only a subgenus, it 
is a very good and distinct one; and the eight body-rings, 
with their tapering axis, the fiattened caudal shield with its long 
distinct axal lobe, and the large relative size of the head and 
eyes, mark it as an embryonic form (not using this word in b 
strict sense) of a comprehensive genus. The figure of P. minima is 
especially Uke ours in the gibbosity of the vertex, direct facial 
lu. (Panderia) Mgu9tnu,yfM. guturc in frout, and approximated eyes; and it is about the same 

size. Still, it difiers in nearly all its proportions from P. Lewisiu 

Locality. — Caradoc or Bala limestone of Moelydd, Oswestry, — near Llanymynech 

quarry (where "Fossils'* is printed on the Ordnance Map). Cabinet of the Rev. D. P. Lewis). 

^ Named in honour of the reteran naturalist Dr. Pander, so well known for his works on the fossils 
of Russia. See foot-note, p, 180, for a reference to his discoTery of the membranous feet of Trilobites. 
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Subgenus 3. — Dysplanus, Burmeister^ 1843. 

iLLifiNus (Dysplanus) Bowmanni, Salter. PI. XXVIII, figs. 6 — 13; PL XXX, 

fig. 6. 

Illjbnus CBNT&0TU8, Portiock. Oeol. Rep., pi. x, figs. 3 — 6 (not fig. 9), 1843. 

II. Bowhanni, iS^a/^fr. Mem. Geol. Suit., vol. ii, pt 1, pi. riii, figs. 1 — 3, 1848; 

Decade 2, art. 2, p. 3, 1849 ; in Morris's Catalogue, 2Qd ed., 
p. 110 ; Appendix a to the Woodwardian Synopsis p. 4, 1852. 
Silnria, 2nd ed., passim, 1859 ; also Mem. Geol. Sunr., yoL iii, 
p. 317, pi. xriii, fig. 8, 1866; and Catalogue Mus. Pract Oeol., 
pp. 5, 19, 1865. 

II. centrotus, M^Coy. Synopsis Sil. Foss. Ireland, p. 54, 1846 ; Dytplanus^ Synopsis 

Woodw. Fossils, pi. i s, fig. 19, 1852. 

II. latus, id. Ibid., fig. 17. 

II. (2>.) 3-4 uncias longus^ conveama, lavis nisi cauda lineis nonnuUis ti-formibus omatd; 
capite valde convexo caudam obtusam lonffitudine superante, thorace brevi. Caput semi^ 
avaium, conveanssimum, auids axalibua brevibus, supeme recurvis sape claviformibus, per 
terras Umgitudinis capitis extensis. Gena parva declives. Oculi minimi, distantes^ basi 
capitis proanmi. Anyuli obtusi, nee spicula perentes. Thoracis longitudo dimidium capitis 
totius efficit, annulis 9; awis ejus convewus, et pleuris ante latior est; at postice, 
in puUis pracipue, angustior. Pleura fulcro tenus plana, dein recurva pauUoque 
decurva. Fulcra antice in tertias, postice in dimidium latitudinis pleurarum posita. Cauda 
lente convexa, semiovata, obtusa: cujus longitudo J latitudinis sua egtdt; ave mqgno 
supeme tanfum inter foveas latas conspicuo, sulcis obscuris. Latera convewa, sulco supemo 
lato, et interdum (in pullo) sulcis binis obscuris. 

A large species, frequently four inches long ; oblong, with blunt and very convex 
extremities : the head not much larger than the tail, the thorax scarcely more than half 
the length of the head, and but little more compared with the tail ; the eyes small and 
remote ; the axis of the thorax wider than the pleurae. 

Head regularly convex, semi-oval ; glabella wider than the sides, its fmrows slightly 
converging as they reach one third up the head. Cheeks gently declining to the remote eyes, 
which are distant from the axal furrows about half the width of the glabella ; and thence 
bend steeply down to the incurved margin. The eye is very short and small, and placed 
8o far backwards as to be only its own length distant from the straight posterior margin. 
Free cheeks very small and narrow, with blunt rounded angles (not acute and produced as in 
12, centrotus). The facial suture is nearly direct, e. e. vertical above and below the eye. 
The neck-furrow is distinct in casts, but beneath the cheek only ; a deep punctum at the 
base of the axal farrows defines its position under the glabella. The section of the head 
across the eyes is an arc of a circle about one third of the whole circumference^ and from 
24 
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front to back the curvature is similar, but more abrupt in front, where the forehead 
overhangs. 

Thorax about half the length of the headj and about three-fourths the length of the 
tail ; of rings. The axis gently convex, broader than the lateral lobes, and tapering 
but little backwards ; marked out by strong but not deep axal furrows from the pleurae. 
These are flat as far as the fulcrum, which is at one third anteriorly, and at one half 
posteriorly. From this point the pleurae are bent gently down and a little backwards ; 
the front ones more so than the hinder ones, which last are nearly direct. 

Tail regularly and gently convex, half a broad oval ; the length being two thirds the 
breadth. The upper angles are strongly truncated ; the axis, which is more than one 
third the breadth, being only marked out by broad indentations in the upper part, and 
having no true axal furrows. The tail-margin is neither obtuse nor recurved, but regularly 
and evenly declines to the smooth edge. Caudal fascia concave/ rather narrow, especially 
towards the upper angles, broader belowy and not indented by the axis internally. 

Fariattons. — ^In young specimens the glabella is narrower in proportion (PI. XXVIII, 
fig. 8 ; and see also Fortlock, PI. iO). - The thorax toais longer in proportion and more 
quickly tapering behind ; the tail is flatter, and so short as to be less than a semicircle 
(see also fig. 9). Such variations in the 3roung state are common among the species of 
this genus. Rarely, as in PI. XXVIII, fig. 11; the glabella-furrows are longer and more 
connivent, and more recurved above ; fig. 6, again, same plate, represents a May Hill 
Sandstone specimen, in which these furrows are shorter than usual. Some specimens 
have them stndghter than others, and they vary "a little in depth. 

lUanus latus, of M*Coy, is, I think, only a compressed specimen. We have several 
such forms frx)m Pembrokeshire and *- elsewhere: It is figured in p. 216, woodcut 54. 

Our fossil has been referred both by Gen; Portlock and Prof. M'Coy to the Swedish 
form, //. centrotus. I cannot clearly make out why ; for the distinction of rounded 
(instead of spinose) angles was clearly pointed out by myself, in the Appendix to the 
Woodwardian Synopsis ; and I communicated freely with Prof. M'Coy. I have re-examined 
the foreign specimens, and am convinced the species are only allied, not identical. The 
position of the eye at once separates our fodsil from //. Davisii ; these two hardly ever 
occur together, //. Davisti requiring, to all appearance, a purer element than the more 
common //. Bovmanni, which could live on mud, sand, gravel, or any kind of sea-bottom. 
It, however, seems to have preferred a calcareous sea-bed when it could get it. 

Localitiea. — Llandeilo Flag, or Lower Bala^ rare. Knockdolian, Ayrshire ( Woodtc. 
Mu8,) ? Everywhere in Caradoc or Bala Bocks, N. and S. Wales, Westmoreland ; S. 
Scotland ; North, East, West, and South Ireland. A few localities may be given : Bala, 
abundant, especially east of the lake (/. Davisti, west and north) ; Dinas Mowddwy ; 
Llanfyllin ; Llanfairynghomwy, Anglesea ; N. W. of Llandeilo ; Shoal's Hook^ &c., in 

1 That is, reflected closely for its anterior half upon the upper crust ; most of the species hare it conTex, 
t. e., concave upon the cast. Probably the difference is due to greater flexibility in the membranous fold. 
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Pembrokeshire. In Ireland : — ^Tyrone ; Portraiie, Dublin ; Chair of Kildare ; Wexford ; 
&c. Llandovery Rocks, Girvan, Ayrshire, abundant ; Builth ; Llandovery ; Haver- 
fordwest (with lU, Thomsoni), and other localities in S. Wales. Kilbride, Co. Galway 
(Sir R. Griffith). Mat Hill Sandstone, Shropshire, rarely, viz. — Norbury, PI. XXVIII, 
f. 6 ; Chirbury. Also in the Purple (* Tarannon') shales of the Onny River, Shropshire 
(Cabinet of the late H. Wyatt-Edgell, Esq.). Our figures are chiefly from the Museum 
Pract. Geology. The species never occurs in Wenlock rocks, and but rarely so high as 
May Hill Sandstone. 

Mr. Wyatt-Edgell's cabinet contains a caudal shield, clearly intermediate in form between 
77. Boumanni and our next species, whic^ must be regarded therefore as a subspecies 
only. We shall term it //. amulfis .-7-7 

Subspecies. L . 

Illj&nus (Dysplanus) iEMULUs, u. sp.' Pr. XX^VllI, ffg. 5. 

//. {D.) modicus, forsan triunciSy depressus^ superjlcie imbricatd, caudd {ccetera non 
adhuc inventa sunt) laid, Lomg, cauda 16 lin.y lat. 2 unc. Cauda semicirculata, ante 
subrecta {anyulis truncatis ewcepti8),po8tictaquabiliter rotundata. Axis dimidium cauda 
viw effidenSy brevis ; mdcis axalibm latis converyentibua^ ad marginem mperiorem profundie 
latisque. Anntdi in awe antico 5-6, incbnspicui, arcuati. Later a sulcis 8-4 brevibus et 
radiantibus distincfa, quorum supemum laiua pfofundius. Fulcra ab axe dimidium latitudinis 
ejus distantia. Anguli IruncaU^ fade externa curvd. Mdrgovalde de/lexus. Fascia lata. 

A single caudal shield or two only of this remarkably fine fossil have yet occurred. They 
are from that as yet little known formation, the May Hill Sandstone, and are in the 
collection of Silurian fossils in Jermyn Street. Collectors should search for the head and 
body-rings, which probably would indicate a short obtuse species^ depressed above, but con- 
vex on the borders. It can only at present be regarded as a subspecies of the preceding. 

Tail 2 inches wide, and 1 inch 4 lines" long"; semicircular, convex on the steep sides 
and depressed above. The anterior border is rather straight. The axis is broad above, 
defined there by wide axal depressions, and not quite equal in width to half that of 
the front margin ; from thence greatly Converging shallow axal furrows reach one third 
down the tail. The axis is, howeveif, reaHy extended further, and is faintly indicated 
as far as nearly half-down the tail ; it forms nearly an equilateral triangle— our figure 
does not show this quite correctly. Faint arched rings, five or six in number, ornament 
the upper part, and seem to run almost continuously into the strong squamate ^-shaped 
plicae which ornament the surface. These are stronger, sharper, and more remote than 
in any species with which I am familiar. 

The sides show a remote fulcrum, placed at about half the width of the axis 
away from it, and thence a suddenly recurved facet, which is convex outwards, while 



188 SILURIAN TRILOBITES- 

in most species it is nearly flat. The angles are thus truncated considerably ; and this 
gives this rare species much the look of the ordinary II. Baumanni^ figured in the same 
Plate, fig. 7. 

The sides are moreover radiated by 4 short furrows ; of which, as usual, the uppermost, 
subtending the fulcrum, is broad and strong ; the second fainter, and the rest obscure. These 
furrows do not reach above half across the sides, which are gently convex only above, and 
then slightly decurved. Our figured specimen is a perfect internal cast in arenaceous 
limestone, and therefore, not being broken, conceaLs the fascia entirely. But a Presteign 
specimen, in the ' Mus. P. Geology,' shows a hto?Ai^ fascia with remote striae. 

The ornament of the surface is veiy remarkable, as above noticed. Strong, arched, or 
rather bent striae, which run up obliquely from the sides towards the axis, inosculating as 
they go in rather an unusual manner. They keep clear of the deflexed margin, and do 
not cover the upper half of the sides, but reach the lower half of the short axis, and seem 
to be continuous with its obscure arched furrows, indicating the many axal rings. Where 
they meet from either side they take a ^y-shaped form, something like the ornament on 
Ludna divaricata and many species of Pecten. 

Localities. — May Hill Sandstone of Upper Snead, near Chirbury, Shropshire. Also 
Presteign, Radnorshire. (Coll. by Mr. J. E. Davis : both specimens are in the Mus. Pract. 
Geol.) 

Ill^nus (Dtsplanus) Thomsoni, Salter. PI. XXVIII, figs. 2—4 ; PL XXX, 

figs. 8—10. 

iLLiBNUs (Dyspl.) Thomsoni, Salter. Quart. Geol. Journ., vol. rii, p. 171» pL ix, 

fig. 3, 1851. 

— — — Id. Silaria, 3rd ed.. Appendix, 1867. 

— — — Id, Mem. Oeol. Sanr., toI. iii, p. 360, as Ili^mopns, 

in p. 231, 1866. 

H. (2).) mawimus, 6 uncias lonffus, 3^ latus, lavis ; capite lente convewo, caudam semi- 
ellipticam via: superante, thoracem valde trUobum hac superante. Oculi modici, haud 
distantes, longitudinetn earum a marline postico distantes. Jn^uli rotundati ? GeiuB parva. 
Thoracis lon^itudo | ccysitis efficity annulis 9;^ awis ejus valde convespus pleuris latior est. 
Pleura fidcro tenus [hoc postice ad dimidium posito) plana, dein adrupte decUves etrefiexm. 
Cauda lente convexa, axe magno tantum inter foveas conspicuo, sulcis omnino obsoletis. Laiera 
adrupte lateque truncata. Fascia latissima concava^ striis raris conspicuis. 

There is a close general resemblance in this bulky Llandovery species to the more 
common II. Bowmanni. I have therefore contrasted the diagnoses minutely, and beg the 

^ I think I am not mistaken in this number. We have two perfect specimens, bnt in both the rii^ 
ha?e somewhat slipped over each other. The relation of the species to II. Boumanm is so dose in many 
respects, that it can hardly be other than a Dytplanua. 
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patience of classical readers for their unwieldy length. //. Bowmanni has the greater 
range, for our fossil is confined to the Llandovery and May Hill rocks ; but in the former 
the two species frequently occur together, and their differences then become manifest 
enough. The lai^er form has much less remote and less backward eyes, a stronger 
trilobation, and a more tapering shape in the axis of the thorax ; the pleurae are more 
abruptly bent backward ; and the tail longer in proportion to the width. 

It needs close examination to detect these proportional differences in the lUani; 
but the habit and aspect would be alone sufficient, for H. Thomsoni is very much less 
convex, the thorax much longer, &c. These differences will appear more fully in the 
course of description. 

A large oblong species, not less than six inches by three inches and a quarter ! 
Rounded, but not obtuse, at either end ; regularly convex, not at all gibbous ; and with 
the thorax strongly trilobed, the semioval head faintly so, and the tail scarcely at all 
trilobate. The head appears to be scarcely at all longer than the tail, but both are longer 
by one third than the thorax. The fine specimen in PI. XXX, figured from Prof. 
Wyville Thomson's Cabinet, shows these proportions. 

Head only gently convex, and divided pretty equally into glabella and cheeks by long 
straight axal furrows, faint on the outside, but strong in the cast, with a pair of ovate- 
lanceolate glands.^ The cheeks outside the facial suture are narrow and abruptly 
depressed, but are level from the glabella to the eyes, the latter being large and promi- 
nent, and placed at about two thirds the glabella's width away from it ; they are fully 
their own length from the hinder margin, and being larger than in H. Bowmanni, of 
course appear further forwards than in that species. The sculpture of the head, so 
£ar as seen, consists only of short broken arched lines and a few puncta, except over the 
front, where llurger and more remote lines occur at rare intervals. We do not know the 
actual front margin. 

Thorax of nine broad rings» greatly arched forwards on the axis, which even poste- 
riorly is wider than the pleurae, and greatly so in front ; it is divided from these by strong 
axal furrows. The pleurae rise a little as they leave the axis, and are gently convex 
rather than flat' towards the fulcrum, placed at less than half out in the hinder rings, and 
at one third in front. Thence they bend strongly downward and backward, and are a 
good deal thickened, as shown in the cast (PI. XXYHI, fig. 2). The tips are blunt- 
pointed, not at all truncate as in fig. 7 (//. Bowmanni), 

Tail long, semioval, except for the strong re-entering curves and angles of the 

^ I can only suppose these oval spaces, frequently punctate-granulate, to represent one pair of the 
curious gland-like markings which occur on so many segments of the head, hody, and caudal axis in 
various genera (p. 50, &c.). Prof. W. Thomson does not believe them glands ; what are they? 

* Ilkenus has apparently ungrooved pleurae in all the species. These specimens show the meaning of 
this ; for the true position of the groove, which, distinct or not, exists in all Trilofaites, is here quite at the 
hinder edge of the pleura, and is visible internally in the two front rings. 
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front edge. It is as broad as long, slightly and very evenly convex all over, the broad 
axal lobe being marked out in front by shallow depressions only, but no trace of axal 
ftirrows, however short. The sides, too, show scarce a trace of the usual strong upper 
groove — so conspicuous in most species. The greatest convexity is about the middle of 
the caudal shield, and the edge is neither obtuse nor recurved. The front margin of the 
tail is unusually sinuous. The front edge of the axis is greatly arched forwards ; the 
fulcral point rectangular, and the outer angles widely truncate, so that from the fulcram 
the edge is almost vertically cut off. The faaciay narrow and convex at the outer angles, 
becomes very wide and quite concave («. e, convex in the cast) round the posterior 
border, and is coarsely striate. 

Localities. — Llandovery Bocks. Abundant in the light-coloured sandstones of 
Mullock, Girvan Water, Ayrshire (Mus. Pract. Geology and of Prof. Wyville Thomson). 
Also the species is common at Haverfordwest, Pembrokeshire (Museum of the late 
H. Wyatt-Edgell, and of Mr. Lightbody). Mat Hill Sandstone, Presteign : Builth : 
and Pen-yJan, Llandovery; S. Wales. Tarannon Shale: Onny River, Shropshire 
(Mus. Pract. GeoL). 



Subspecies II. 

IlL^NUS NEXILI8. PL XXX, figs. 4, 5. 

This fossil appears to be intermediate between the ordinary 77. Bowmanni and our 
next species 77. Thomsoni, which is evidently distinct. I cannot be so sure about the 
present one, which, while intermediate in form, possesses some characters not common 
to either species. It has the aspect of II. TAomsoni, the even contour of tail, and arched 
convex axis of the thorax, but not the abruptly reflexed pleurae or long truncate angles 
to the tail of that species. The position of the eye and the convexity of the head are 
like those of 77. JSotomanni ; but it differs from that species — ^by having no trace of the 
narrow neck-furrow so conspicuous in the Caradoc fossil ; and by having a thickened line 
of apophyses below the axal furrows of the longer thorax, which thickened ridge produces 
a broad and very definite axal furrow in the cast ; this is absent in lU. Boumanni. Again, 
the tail is longer ; the front margin of its axal portion arched, not truncate ; the upper 
lateral furrows all but obsolete ; the fulcrum closer in ; and the facet much more oblique, 
thus truncating the angle very slightly. And the fascia, which first drew my attention 
to this marked subspecies, differs entirely from that of 77. Boumanni, and is not quite 
like 77. I7iomsoni. I have only seen three specimens, all from the same locality, one of 
which is a caudal shield, showing the considerable size of the species. 

Elliptical, 4 inches long, of which the large semioval tail forms nearly one half, while 
the very convex (not gibbous) head is about one third longer than the strongly trilobed 
thorax of nine rings. 
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The head forms a regular quarter of a sphere, and is very equally and highly convex ; 
it is marked for one third up by axal furrows, which first converge a little, and then 
turn outward above the oval gland. Eye distant from the glabella about half the width 
of the latter, of moderate size, and placed at less than its own length apart from the 
neck margin. Cheeks broad, with rounded angles — ^the facial line divergent above the 
eye. No neck-furrow, even in the cast. 

Thorax with its axis nearly parallel-sided, a good deal wider than the pleurae, and very 
convex, separated (in the cast, at least) by a broad, flat-bottomed furrow ; the pleurae 
convex thence as far as the fulcrum, which is placed at one third out in all the rings ; the 
pleurae bent down and a good deal backwards from the fulcral point ; the ends pointed, 
and curved backward (they are straight in //. Bowmanni), 

The tail a long half-oval, broader than long, and not obtuse at the tip ; the front 
margin uneven, divided into a broad axal lobe much arched forward, which is distinctly 
marked out by axal pits, but no axal furrows. Thence to the fulcrum the margin is 
straight, and beyond it a wide oblique truncation, with the edge of the facet vertical. 
No axal furrows or depressions interrupt the smooth contour, except at the extreme 
front margin. 

Our figured specimen shows (the cast being broken) a very broad and remarkably 
bent fascia beneath, extending near half-way up the tail, and divided into two very 
distinct portions. The outer part is narrower and 
only slightly concave round the hinder margin 
(Fig. 48 a) ; but at the upper angles (in Fig. 48 b) 
this part becomes first flat, and then strongly con- 
cave; and thence bends upwards, with a sharp 
angle (making a deep furrow on the cast) between 
it and the inner half of the fascia. This inner 
portion is then reflected closely beneath the upper 
surface, and follows it. The squamous lines 
which cover the inner half are wide apart ; those 
on the marginal portion closer together. Round 
the extreme edge the fascia forms a convex fillet, 

so that the section of the whole fascia, very perfect in this specimen, would be somewhat 
like our figure 48. The variations of the caudal fascia deserve close study; but the 
details of its shape are better understood by a figure than description ; a circumstance 
not at all uncommon in natural-history illustration. 

Locality. — Llandovery schists of Mullock, Girvan, Ayrshire (Prof. Thomson's 
and Mr. Wyatt-Edgell's cabinets). 



Fig. 48. 




Section of the tail, with its inctinred faicia : a, 

loogiiadinal section ; d, tnnsTerte teetion 

aeroei the facets (* *). 
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Subgenm 4. — Illxmcs proper. 

Ilijincs (II.) Bailyi, n. sp. PI. XXVIII, fig. 14. 

Compare with Illanes cbasstcacsa, Wahimherg. Non Acta Reg. Soc. Sci. Upnl., 
Tol. Tiii, p. 27, tab. ii, figa. 5, 6, 1821— not of Portlock Dor M-Coj. 
— alio with iLLiEHDs DALHANt, Folborth. i/lim. Acul. Imp. Sc. Pctenb, 
to), ri. No. 2, p. 13, tah. ii, figs. 7 — 18. //. cratticttuda, Dalm. et 
Aactomm, fide Tolborth, 1863. 

m. {II.) moffnus, 4 uncias lonffta, 2} lalus, eUipticus, obtuaiadmrn, profunde trilobus; 
caput gibbum midtvm caudd planiore majua, ocidis distanlidus retrorsis ; an^isqw 
Totundatia; thorax caudd brevior. Caput trartsversum val^ conoexum, vix ffibhum, 
glabella angustd, sulcia axalibus brevibua tertias capitis e^cientibta. Gena abrujtie 
declives. Oculi modici eminentes, longe a glabella positi, et dimidium lotigitudinis eorum a 
marffine postico diatantes. Jxis corporis conveieus, parallelus, pleuris vix latior .- hitfidao 
temts {ad dimidium posito) planis, dein vali^ de/lexis, paulbf {posticis prtscipue) recumi. 
Cauda semicirculata {angulia oblique truncatta), subplana seu lente convexa, axe lata, 
inter foveas latas tantum conspicuo, sulcis axalibus nuUis : maTgo acutas, nee re- 
curvus. 

I have purposely confined the diagnosis and description to our single British speci- 
men. It may, indeed, possibly prove identical with the common Scandinavian form above 
quoted. But it is much larger than //. crasaicatida, at least if the specimens which reach 
England are fair samples' of that species. (I have here figured 77. craasicauda and 
its ally //. Dalmani, for compariBon.) And while in the position and size of the 

Fie. 49. Pio. 50. 




Intemil cut of /Omw ermieauia, WtXl. IHnnt Daiamd, Volb. (Afler Votborth), Lower SIlnrlMi, North Ram. 
ihowing ilimcoUrj canal (foU of a. The cmiiIeI fuda, iccd when the lurfMe of the caat it broken awa;. 

ingeited matter FJ, from Volborth.' b. Intciior of cut, ihowing lobe* (alttchmenti of muicla ?). 

1 Tolborth "On the Smooth-tailed Rnaaian Trilobitea," 'H^. Imp. Acad. Sc. Peterabttrg,' 7th 
aer., torn, vi. No. 2, 1863. From this important and philoaopbical memoir our woodcnts illnatrad*eaf 
the Btructnre are all taken. Dr. Volborth diacuBaea all the acceaaible points of tbe anatomy of IllKona. He 
r^arda the interoal tube (fig. 49) aa the doraal heart, comparing it with that of Aput eaneri/armi. I 
trnat I am not preanniptuouB in auppoBing that the viactu represented by Dr. Yolborlh aa a heart or 
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eye, the convexity of the head between the eyes, and the proportionally longer tail-piece, 
our fossil diflFers from the ordinary //. crassicauda. A nearer approach is made in these 
respects to Dr. Volborth's new variety or species B. (crass.) Dalmani, Volb. ; but I will not 
unite it with that form, which has larger eyes, nearer the glabella — a longer head, and 
squarer head-angles. The species is so near to these two Russian forms, that I give a 
woodcut of both, more especially for the purpose of showing the structural points 
gained for us by the acumen of Dr. Volborth, in the work cited in the foot-note. 

We have but one specimen, rolled up, of this fine species, for the use of which I am in- 
debted to the Irish Geol. Survey. At first sight it was naturally taken for //. Bovmanni, the 
common Lower Silurian form ; and it occurs in beds of the same age. To that species, too, it 
bears much resemblance in the shape of the head, position of the eyes, and the general aspect. 

But it is a true Illanus, with 10 rings— riot' a Dysplann^; and its alliance is with the 
Swedish forms of //. crassicauda, Wahl., and //. Dalmani of Volborth. //. crassicauda 
has been often quoted from Britain, but dliDoys erroneously ; whether this may be an 
extreme variety of that northern species, uniting the Bbove-mentioned forms, I am not 
quite sure; but I shall try to point out its proportional differences, which are nearly 
all the characters we have to rely on ; at least, in- the great majority of the species of this 
very uniform genus. 

Our coiled-up specimen, with the crust preserved, measures rather more than three 
inches in breadth, and when uncoiled must have been four inches long. Of this length 
the large semicircular head, more than a- quarter of a sphere in convexity ,i is two and 
three quarter inches long, obtuse in form, but regularly convex, and three inches broad. 
The glabella occupies less than a third of this breadth, and is defined only by short axal 
furrows, strongest behind, which do not reach one third up the head. The prominent 
eye is placed as far from the glabella as the width of the latter, and very close to the 
hinder margin — ^not its own length from it. The facial suture beneath it turns sharply 
outward. In front of the eye its course is not known. The cheeks slope gradually 
down, not abruptly, and are greatly rounded off at the angles — more so than in kindred 
species. The chief convexity of the head is more than midway up — not near the vertex 
as in //. crassicauda^ which, seen from above, has a shorter head and less rounded angles 
(Volborth, 1. c, pi. ii). 

The thorax is much shorter than the head, and rather shorter than the tail, the pro- 
portions of the three being nearly as 4 : 2J : 3. This may probably vary in some indi- 
viduals, and is sure to be different in younger specimens, which would have the tail shorter. 

dorsal vessel (see woodcut 49) must be the cast of an annolated or saccate intestine. It seems to me all 
but impossible that the contents of the heart should be preserved in a solid state ; but the ingeHa may easily 
be so, if I am right in supposing the food to be silty matter. 

1 A precise English term conveying this idea— parallel to the terms spherical, hemispherical — 
is wanted. Will any Greek scholar supply it T Tetartospherieal is a long word to use, and I hate verba 
sesquipedalia ; still, we require a term for a shape very common in the carapaces of Crustacea. 
25 
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The axis of the thorax is regularly convex ; it is divided from the pleurae, which are 
narrower by one fourth than the axis, by straight and parallel furrows, sharp but not 
deep, and continued a very little way into the tail. The fulcral points are placed rather 
more than one third out, and at nearly equal distance in all the rings ; and the pleurae 
are thence curved, rather than bent downward, and turn but little backward except in 
the front rings. The tips seem to be squarish or obtuse, and are not recurved. 

Tail semicircular, not much sinuated on the front border, the broad axis being 
scarcely arched forward ; and the facet beyond the fulcrum, following the line of the 
pleurae^ forms a very obtuse angle with the straight portion (not abruptly cutting off the 
angle, as in many species, — IL TJiomsoni^ for instance). The general convexity is sUght 
and very regular, the border not being abruptly decurved ; and the axis is obscure, except 
for the broad obtuse depressions on the front border ; it does not form any axal lobe. 

Comparing this form virith the typical //. cramcauda, as given by Volborth, we find the 
head less gibbous, and more generally convex ; the eyes smaller, and placed further out ; 
the fulcra of the pleural at nearly equal distance from the axis in all the rings ; and the 
tail proportionately longer, with the axis indistinct, except quite in front. 

Some of these differences become resemblances when we compare this form with 
//. Dalmani, which Volborth has critically distinguished. But the. head of that species 
is less convex than ours, and longer too — ^semi-elliptical rather than semicircular. The 
transverse section of a rolled specimen of that species is more obtuse than in ours, and 
less pointed at the ends. The cheeks bend more steeply down. The tail is longer 
than in the British specimens, and has the axis well marked out, &c. 

I cannot think, therefore, I shall be wrong in distinguishing our fossil by the name of 
W. H. Baily, Esq., whose useful work as Palaeontologist to the Irish Survey deserves full 
recognition. Mr. Baily has sent me several undescribed forms, which vnll be referred to 
under their proper genera. 

Locality. — Caradoc or Bala. Dunabrattin Head, Waterford. (Mus. Irish Geol. 
Survey, Dublin.) 



Ill^nus (III.) Davisii, Salter. PI. XXIX, figs. 10 — 16. 

Ill^nus chassioaOda, Sharpe. Qoart. Geol. Journ.^ vol. ir, p. 149, 1848. 

— Dayisii, Salter. Decades Oeol. Survey, No. 2, pi. ii, 1849. 

— — M*Coy, Synopsis Woodw. Fossils, p. 171, pi. io, fig. 36, 1852. 

— — Salter. Ibid., Appendix, p. iv, 1852. 

— — Id. Morris's Catal., 2nd edit., p. 1 10, 1854. 

— — Id. Silaria, Ist edit., woodcut 29, fig. 2, 1854 ; 2feid edit, 

p. 223, FosB. 44, fig. 2, 1859. 

— — - Id. Catalogue Mus. Geol. Surrey, pp. 5, 19, 1865. 

— — Id. Memoirs Geol. Surv., vol. iii, pi. xviii, fig. 9^ p. 31 Z* 1865. 
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B. {II.) minor, 2\ uncias longfus, eUipticus, obtu9us, cMveams, bene triloBua ; capite 
et pypdio eptsdem maffnitudini9 fere, oculis parvis approadmatU. Caput eemiovatum, 
convewum nee yibbum, ylabeUd angusld sulds axedibus brevibus converyentibua. Gena dedivee, 
anpdis quadratis. Oculi parvi, elanpati, fflabeUa propinqui, d bast capitis diametrum 
eorwn distantes. Thorax minus eonvexus, fusiformis, sulcis axalibus minime profundis. 
Pleura fidcro axi prcpinqua, recta, anyusta. Cauda semicirculata fere, marine antico 
vix sinuate, anyulis vix truncatis ; axe lata, inter sulcos latos {in pul/o conspicuos) pauU 
Mum elevaio ; marffine deflexo. Fascia lata, striis crebris. 

One of the many peculiar fossils which abound in the more argillaceous parts of the 
Bala Limestone, but which give place to others directly the matrix becomes sandy. A Hst 
of such species is given in the third volume of the Memoirs of the Survey, quoted 
above .^ This difference led Prof. Sedgwick and myself, in 1844, to believe there were 
two bands of limestone; but the researches of the Geological Survey have shown 
that there is but one principal band. Indeed, the calcareous bed called the Bala 
Limestone is continuous, or at least intermittent, over something like 4000 square miles. 
From Eildare, in Ireland, to the Grug limestone' at Llandeilo, in South Wales, in one 
direction ; thence to Bala, in North Wales ; at Horderly, in Shropshire ; as the Coniston 
band in Westmoreland ; in Ayr, Peebles, and probably through all the Western High- 
lands, this remarkable band of limestone ranges, and keeps the same fossils throughout, 
with mere local variations, such as I have just noticed : and, perhaps, there is no species 
of Trilobite so characteristic of this band (it is not the most abundant) as lUanus Bavisii. 
12. Bowmanni nearly eveiywhere accompanies it, but that species has a wider range, and 
seems to have been necessarily less confined to one kind of sea-bottom. The reader will 
pardon this digression for the sake of the facts ; the Bala Limestone being the key to the 
geology of the Lower Silurian (Middle Bala group, Sedgwick). 

77. Bavisii is a small species, seldom more than two or two and a half inches long, 
convex, but not gibbous, well trilobed, but not with deep axal furrows, and vnth the 
margin rather suddenly bent down. The eyes are forward and approximate, as com- 

^ I may, perhaps, not have so good an opportunity of showing this change which takes place in one 
and the same bed of limestone, at a distance of certainly not two miles. Where the Bala Limestone has a 
muddy matrix the Trilobites are as in the first column : where it is sandy, the other group is conspicuous. 

Argillaceous Bala Limestone. Arenaceous Bala lAmestone. 

Trinucleus seticornis. Trinucleus concentricus. 

nifenus Daviaii. lUsenus Bowmanni. 

Cheirurus bimucronatus. Phacops apicnlatus. 

Asaphns radiatus. Asaphns Powisii. 

Agnostus trinodus. Calymene senaria 

Ampyz tumidns. (Beyrichia complicata). 

The shells follow the same rule, but lets strictly. — J. W. S., 1853 ; 'Mem. Geol. Surv.,' toI. iii, p. 273. 
2 This Orug limestone is often confounded with the Uandeilo limestone : it is brought close to it by 
faults, but has quite different fossils. 
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pared with i?. Botomanni and its allies ; but this is a trae Ilk^us, and does not need 
comparison with that species. I give the description, revised, from ' Decade 2/ 

General form oval ; length to width, as 17 : 10 ; the semioval head and semicircular 
tail nearly equal in length ; the thorax about two thirds the length of either, and strongly, 
but not deeply^ trilobate. The axal furrows are carried less than half way up the 
head, and but a little way down the tail (except in young specimens, fig. 16). 

Head more depressed than a quarter of a sphere, and regularly convex, not gibbous 
behind (our fig. 13 is too much depressed, being crushed a little). It is divided into 
three nearly equal parts by the short and slightly converging axal furrows, which turn 
out again, and then cease at about the level of the top of the eye. The latter is of 
moderate size, gently lunate and narrow, bounded beneath by a slight furrow, and placed 
fully its own length from the posterior margin, which shows no trace of a neck-furrow, 
within or without the crust. The facial suture is divergent above the eye, and slightly so 
below it, so as to cut the margin beneath the mo3t prominent curve of that organ. The 
rostral shield (fig. 14) is shuttle-shaped, more than twice as wide as long^ and produced 
into an angle below, where the kbrum, which. we do not yet know, would fit to it. 

Thorax of ten narrow segments, the axis well marked, gently convex, and subfusi- 
form ; wider than the pleurae in the forward segments, in the last only equal to them. 
The fulcrum is very near the axis in the first segment, and in the last placed scarcely 
more than a third along the pleurae, which have a distinct facet and oblique ends. The 
front pleurae bend down and a little back-; the hinder ones are straight, only bent downward. 
Tail semicircular and moderately convex, chiefly so toward the margin, which descends 
abruptly, but rather flattened along the anterior two thirds. The axis is indistinctly 
marked out by two deep impressions^ which sometimes form short, rapidly converging 
furrows ; the upper comers are bent sharply down beyond the fulcrum, in order to pass 
freely under the thorax-rings in rolling, but are not truncated as in many species ; so 
that the outline of the tail is tolerably semicircular, and straighter in front than in 
many forms of the genus. The fascia is of even width all round, and not very broad; 
it is rather finely striate. The tail, too, has oblique ornamental lines round the margin. 

In the tail of young specimens the axis is marked out nearly all round (fig. 16), and 
extends throe-fifths down the tail, which is also fiatter. 

Far. )3, Involutus. — ' Decade 2, Geol. Survey,* pi. ii, fig. 8. 

The axis in some specimens is so much narrower, and the tail-margin so much more 
incurved, that the specimens possessing these characters might well pass for examples 
of a new species. The axis is truly very narrow, and the fulcrum more remote, as usual 
in all such cases. I find the same form in Dr. Wyville Thomson's Cabinet, from the 
Ayrshire district, and note it under a varietal name, not much doubting that, when we 
know the perfect form, we shall find this variety a true species, or, at least, one of those 
constant forms which botanists call su6»species, — a very useful term. 
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Comparing other species of the same sub-genus with ours, we find that //. cramcauda 
is not only a much more convex form, but has the head rather gibbous behind ; the eyes 
more remote and further back; the tail scarcely longer than the thorax, the latter 
having the fulcrum more remote in the front rings, and placed halfway out in the hinder 
ones ; the incurved under portion or fascia (for example see fig. 50) far broader and less 
concave (t. e. less reflected), and the surface sculptured by strong sharp lines ; these 
lines are certainly not conspicuous in U. Davisii, though the latter is not quite smooth. 

From //. PorUockii its much greater convexity and the approximate eyes readily 
distinguish it. The semicircular, not long tail, and oblique pleural tips distinguish it 
from the species we have named //. Bosenberffiu H. Murchisoni does not need com- 
parison ; and the position of the eyes will at once separate our neat regularly convex fossil 
from the //. Bailyi. I hardly know any species that has better characters of habit ; and 
it is rather strange it should ever have been confounded with the Swedish forms. 

Localities. — Caradoc or Bala limestone and slate, west and north of Bala Lake, 
at Rhiwlas chiefly ; also Pont-y-Glyn, Diffwys, Corwen, and other intermediate places ; 
Llanwddyn, Montgomeryshire. (Mus. P. Geol. and Woodwardian Mus.) 

In Scotland, — ^the Wrae limestone ; and at Biggar, Peeblesshire. (Mus. P. Geol.) 



Illjbnus Portlockii, filter. PL XXVI, figs. 3, 4. 

Illjenus CBA8SICAUDA, Portlock. Oeol. Rep. Tyrone, &c., pi. z, figs. 7t 8, 1843. 

— PoBTLOCKii, Salter, Decades Geol. Sary., 2, pi. ii, p. 3, 1849. 

— — Id, Siluria, 2Dd edit., Appendix, p. 539, 1859. 

— — Id. Morris's Gatal., 2nd ed., p. 110, 1854. 

— — Id. Catal. Mas. Pract. Geol., p. 5, 1865. 

11. {IB.) modicm, 2^ uncias lon^us, late avatus, depressus, thorace cauddque efusdem 
lonyitudinis fere. Caput conveamm {in junior e) glabella angustd, sulcis aaaliius brevidus; 
oculis distantibus poaticis. Thoracis axis pleuris longe latior est, Ais/ulcro tenusplanis, 
dein subito valdeque reflexis^ deflewis fuicro distante. Cauda planata, transversa, oblonga, 
subquadrata, angulis ewtemis hnge truncatis; axe magna trientem cauda eficiente et 
ultra, sulcis axalibus subparaUelis. Fascia lata concava. 

A species well figured in Gen. Portlock's very unfortunate plates ; but he referred it, 
apparently without much consideration, to the Itlanus crassicauda of Dalman, from which 
it differs in every particular except the number of body-rings, a sub-generic character. 
It is of a flattened shape, with short wide triangular tail, and with pleurae more abruptly 
bent down than in any other species. II. Portlockii is, perhaps, one of the most distinct 
of the British lUisni. It is only yet known in one locality, the famous Caradoc schists 
of Desertcreat parish, Co. Tyrone ; a spot rendered classic by Pordock's excellent work. 
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The species most have beeu fully two and a half indies long, by nineteen lines wide ; 
broad ovate, depressed. The thorax is nearly as long as the tail, which is wide and very 
short, and has the angles broadly and strongly truncate. Our smaller specimen has 
only a very imperfect head, which is very convex, probably even gibbous about tiie base 
of the distinct glabella ; the axal furrows are broad, short, and rather deep : the eyes 
remote, placed near the posterior margin, apparently close to it, and so far apart as to 
be more than half the width of the glabella remote from it. Head-angles (probablj) 
obtuse. 

Thorax of ten rings, depressed ; the axis considerably wider than the pleurae, and 
strongly, not deeply, divided from them, scarcely tapering backwards, but more so in the 
young than the adult. 

Pleurae flat as far as the fulcrum, which is placed far outwards, at about halfway out 
in all the rings ; in the first rings nearly as far outwards as in the hinder ones, a character 
by no means common. Beyond the fulcrum the pleurae are abruptly bent downwards, 
and very much backwards, almost at a right angle to the line of the pleurae ; indeed, 
more so than in any British species, except, perhaps, 77. I^omsoni. 

Tail quadrate transverse, the posterior margin elliptical, the front edge slightly 
sinuated by the arch of the axis, — and with the angles so abruptly truncated beyond the 
fulcrum as to give an oblong instead of a semicircular shape to the tail. The axis is 
broader than one third of the width of the tail, marked out by short and rather strong 
sub-parallel furrows, which reach one third down the tail and are then lost, — ^at least 
upon the upper surface. Beneath the crust the anal extremity of the axis is prominent, 
and forms a narrow sulcus in the cast (fig. 3). This reaches nearly to the margin, and 
probably indents the broad concave fascia ; but our specimen is not quite complete enoogh 
to show this. The fascia, however, is slightly convex near the margin, as indicated im- 
perfectly in our figure by a shallow furrow ; and extends halfway, or nearly so, up the tail, 
parallel with the upper surface ; above it ends just outside the fulcral point. 

Locality. — Cabadoc schists of Desertcreat, Co. Tyrone. (Both specimens in Mus. 
P. Geology ; they are Portlock's originals.) 



Ill^nus (III. ?) ocularis, Salter. PL XXIX, figs. 7, 8 (9 ?). 

iLLiBNUS OCULARIS, Salter, Decade 2, pi. ii, p. 4, 1849. 
— — Id. MorriB'8 Catal., 2Dd edit., p. 110, 1854. 

*— «-> Id. Catal. Mtt8. Pract. Geol., p. 5, 1865. 

77. (//. ?) fftinor, viw unciam latus, lente conveania ; capite {solum adhuc ooynoto) semi- 
circulato, oculis longfis. Caput modice convexum, ins^iper depressum, mcayine Jrontali ffiibo. 
GlaAeUa gents angustior^ mlcis axalibus incurvatis, his dimidium /ere ce^itis effudeutUms. 



ILLiENUS. ia9 

Oculi lon^, ffladeUa vicini, a cervice mx dimidium dianietri eorum distante9. Gena 
irianffulaUe, angviis procbictis nee acutis, haud spinasts. Thorada aads pleuris vup laiiar, 
plewris anticis deflexis. Reliqua absunU 

This pretty species may or may not belong to lUanus proper. It is more depressed 
than other Lower Silurian forms, and the front margin is suddenly incurved. The eyes are 
long, not broad, and gently curved, and with the lentiferous area convex. They are placed 
so near to the posterior margin as to be about half their length away from it ; but being of 
considerable size for the genus, they reach about halfway up the head. The eye-lobe is 
depressed, and there is no furrow under the eye itself. The glabella is less than a third 
the width of the head ; the axal furrows, sigmoid in shape, rise up to the level of the 
front of the eye, and do not converge so much as our figure makes them. Our enlai^d 
figure 8 a is still a little further defective, as representing the eye too forward. Fine, 
concentric, wavy, continuous lines ornament the whole head, but are most conspicuous 
and coarse around the infiected front margin. 

Only parts of three front body-rings are present. Their axis is a little wider than 
the recurved pleurae, which are bent down and backwards from the approximate fulcrum, 
and appear to have rather an attenuated form and oblique apices. They are longi- 
tudinally striate. 

It is with some doubt that I add fig. 9 to this species ; it has a proportionately still 
larger eye, and a sqnarer cheek-angle, not so much produced as in the small form. But 
these may be characters due to age, and there is no other species to compare either with ; 
so I leave it. It is worth figuring, at all events. 

Locality. — Caradoc or Bala Limestone, Chair of Kildare, Kildare; quoted as 
Llandeilo in the ' Decade,' as the Bala Limestone was formerly not known to be the 
exact equivalent of the Caradoc, but supposed to be the Llandeilo Limestone, until the 
fossils disproved it. (Mus. P. Geoloot. Only these two specimens are known to me.) 

Ill^nus Bosbnbergii, Eichwald. PI. XXIX, figs. 2 — 6. 

Iluekus Rosenbxsou, Eichwald, Oeogn. Zool. per Ingriam, Tril. Obfi., &e., t. iii, 

fig. 3 (?), 1833. 

— — Salter. Mem. Geol. Sanr., vol. ii, part 1, p. 338 (not plate), 

1849. 

— — M'Cwf. Synopsis Woodw. Mus., p. 172, 1852. 

— MuBCHisoNi, Salter, Id., Appendix, pi. i o, figs. 33 — 35 (not of Decade 2, 

€kol. Suit., which is the tnte H, Murehisoni) : see p. 201, 

1852. 

11. (i?.) 4 — 5 uncias lonffus, yibbus, intus ffranulosostriatus, capite valde oanvexo 
hnffitudine caudcm rotundatam superante, thorace longo. Caput semiovatum, conveanm- 
mum,Jrante ffibba impendente, sulcis modids subrectisy tertias lonffifudinis capitU eficientu 
bus. GetuB majores verticales. Oculi minares, haud distantes, a ylabettd dimidio lati* 
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yu8 vix sejuneti ; a marine postico distantiores, Afiyuli — ? Tkarax capiU 
lonj^or, e annulis 10 latis confectus^ quorum axis modicus^ sulci axales profundi. "Pdcra 
proxima ; pleura rect^B, lonyitudinaliter striato-costata, apicibus truncatis. Cauda obbngth 
avata, ad mediam partem gibha^ angulis truncatis, axe brevi, anffusto, supeme conspicuo, intik 
3 — i-annulato. Margo Cauda nequidem recurvus; fascia lata concava, striis imbricatiB 
paucis imbricata. 

It is sad patchwork reconstructing this species, though we have plenty of frag- 
ments — ^heads without cheeks, a distorted but complete thorax, and several tail- 
pieces, all of which show a strong granular character of the inner crust, which is 
exhibited by short broken lines and puncta in the cast. Even fragments show this 
character. The species is pretty common in the Coniston limestone; and all who 
know that rock know what a vast amoimt of cleavage and distortion the fossils have 
undergone. 

Nor are we quite certain about the name. Eichwald's figure tnily represents a 
Scandinavian form distinct from the common H. crassicauda, and very much like ours, 
with broad thorax-rings, and the eye placed near the furrows, and rather forward, com- 
pared with such species as //. Boumani, which occurs with it, and has no granular 
surface. 

But in the * Memoirs Geol. Survey,' vol ii, pt. 1, when describing this species which 
I had already distinguished and figured for Prof. Sedgwick's book (the figures quoted 
are drawn by me), I unfortunately included with it and figured for it the 77. Murchmni 
described at p. 201. I gave it the same name in the Appendix to the ' Woodwardian 
Synopsis ' above quoted, and thereby vitiated both descriptions. I must, therefore, go 
over the ground again^ as we usually have to do when in a hurry ; the Coniston limestone 
species is the one intended, and should it prove distinct, as I think it will, from Eichwald's 
fossil (which seems not to have occurred to Prof. Angelin in his Swedish collections), I 
propose to name this conspicuous Westmoreland fossil H. MarshaUi^ after the gentleman 
who has done so much to help forward the study of the Westmoreland fossils. 

It is larger than //. Boumani, and nearer five than four inches long ; of a lengthened 
shape, both the head and tail semioval, with blunt extremities ; gibbous, especially in 
front ; deeply trilobate, and marked all over the cast with short wavy impressed Unes 
and puncta. The glabella-furrows are more direct, longer, and converge more than in 
//. JBoumant (we need not compare it with //. Murchisoni^ with which I formerly con- 
founded it). The shape of the head is not very clear, but it is nearly as long as wide, very 
gibbous forwards, and overhanging like that of II, crassicauda, which species it resembles. 

The glabella-furrows are sigmoid, but only slightly converging, and bent out above; 
they extend forwjtrds twice as far from the posterior margin as the place of the eyes, 
more than one third, but not half-way up the head (our figure has them rather too much 
curved) . The small eyes are placed about as far out from the glabella as half its width 
(in H, Boumani they are two-thirds its width away), and they are placed once and a 
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half their own length from the hinder margin, while in the kindred species they are 
only their own length in front thereof. 

Thorax deeply trilobate ; the arched rings broad, and fiat from front to back ; the 
pleurae are equal to the axis in width, and are arched forwards instead of at all back- 
wards ; their fulcrum is extremely close to the axal line, seemingly about one fourth out, 
and from thence the pleurae are covered by longitudinal lines, not very close-set ; their 
ends are truncate. 

The tail (in the figured specimen from the Woodwardian Museum) is compressed ; but it 
was evidently convex ; with a narrow axis, defined by broad and rather deep axal furrows, 
which extend, however, but a short distance, and do not much converge. The axis 
shows four annulations within the crust (our figure has too many). The sides slope 
evenly down to the thickened margin, which is not at all fiattened or recurved ; and the 
internal fascia is concave, broad, and coarsely and remotely striated with imbricate 
aculptured lines. 

I have described the original specimen, but believe the caudal shield fig. 5, which 
does not show the axis ribbed, to be the same, and to show the true form of the tail. 

LocalUy. — Coniston ; Sunny Brow ; and Horton in Ribblesdale, Westmoreland. In 
Garadoc or Bala limestone (figs. 2, 4, Woodw. Mus.) ; fig. 5, Mr. Wyatt-EdgelPs 
Cabinet. 

iLiiiBNUS (III.) Mdbchisoni, Salter. PL XXVI, fig. 1, and PI. XXX, fig. 7. 

Illjenus Rosxnbebgii, Salter. Mem. Geol. Snrr., yoL ii, pt. 1, pi. y, figs. 6 — 8, 

1848. Not of Eichwald. 

— Mi7RCHi80Ni, Id, Sedgwick's Synop. Woodw. Mas., Fasc. 1, Appendix, 

p. ir, 1852; description only. (Only ezdude figures of 
Westmoreland specimens, pi. i g, figs. 33 — 35, which are 
11. Roaenbergii.) See p. 199. 

— — Id. Decades Geol. Survey, No. 2, Art. ii, p. 4, 1849. 

B. {lUanua) magnus, 6-7 undm hngus^ eUipsoickus, obtusus, convewimmua, capite 
et Horace ejusdem lonffitudinia^ caudd viw minori. Cajmt para quarta sphtBrm est, 
sulcis awdibua brevibua, rectis, hand ultra oculos tractis. Oculi majores, vicini, a 
marine postico diametrum mum distantes. Anguli capitis quadrati. TAoraw lonyus, awe 
latMsimo pleuris subrectis Umge latiori, ad fulcrum proximo. Cauda convexa semicircu- 
lata, anjfulis hand truncatis, margine obtuso ; axe obscuro laiOy fascia angustd. 

More desirous to identify the closely related forms of this genus than to multiply 
species, I too hastily (in 1852) united the fossil from Llandeilo that is figured in the 
* Survey Memoirs * with one which is common in beds of the same age in Westmoreland. 
The latter will be found in p. 1 99, and I believe it to be the true B. Bosenbergii of 
Eichwald. The Llandeilo species, however, is clearly distinct, as pointed out by myself 
in the Appendix to Prof. M'Coy's * Woodwardian Catalogue;' and, as there are two 
26 
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species, I must restrict the name to the fossil first figured. That was a crashed speci- 
men ; but the finest possible examples have since been obtained from the same locality ; 
and my friend Mr. J. E. Lee, of Gaerleon, possesses the best^ — our figured specimen. 
Except the Barr Trilobite, which it much resembles, we have no species of equal bulk in 
Britain. It is a Bala Limestone fossil ; the Grug and Birds Hill quarries being in that rock. 

A large and extremely convex species, generally about six or seven inches long. The 
form a long ellipse, the length being to the breadth as 11 : 5. Head about equal to the 
thorax, or slightly longer, and the tail a little shorter than either. The head is truly a 
quarter of a sphere, with square head*angles, and very slightly trilobed by shallow axal 
furrows, which convei^ but little, aie sigmoid, and reach to the top of the eyes.^ The 
glabella thus marked out is not wider than the cheeks. The eyes are large for lOanus 
proper ; narrow, with no furrow beneath them, and near to the axis — scarcely a third of 
the glabella's vridth away firom it. The cheeks steeply decline towards the eyes, and are 
thence nearly vertical to the blunt margin. The angles, though called square in the 
diagnosis, are more acute than a right angle, and the comer is rounded off; stiU the 
aspect is unusually square for tl^e genus. The shape of the free cheek, from the veiy 
outward curve of the facial suture above the eye, is a trapezoid ; the side nearest the 
eye being about one half that opposite to it — viz., the margin. 

The convexity of the head is such that a line taken transverse to the eyes would be a 
semicircle, and that from vertex to front a quarter of a circle. On the underside, the 
coarsely striate' rostral shield (epistome) is as wide as the glabella, and is itself about 
twice as wide as long. It is narrowed on either side, more so than in 11. Boumannit 
and abruptly broader in the middle. And in this form it differs again from the more 
oval shield of J7. {Bumastus) Barriensis, between which and this species there are many 
points of resemblance that strike the eye at first glance. Indeed, 11. MurcAisoni leads 
from the true lUani to that subgenus, as may be seen by what follows. 

The trilobation of the thorax is not very distinct, the axis being almost as broad 
as that of Bumastiia, but much more pronounced than in that subgenus. 

The thorax of ten rings is about five sixths the length of the head. The greatest 
breadth of the axis is in the seventh and eighth Ibody-rings, where it is double that of 
the pleurae ; in the first ring, as the axis is spindle-shaped, the breadth to that of the 
corresponding pleura is 4 : 3 ; in the last ring it is 3 : 2. The fulcrum is placed at one 
third in the first ring, and at one half in the eighth, ninth, and tenth. The pleurae, flat 
as far as the approximate fulcrum/ thence slightly bent down, and inclining backwards. 

^ Within the crust, on the cast, they show strongly the glandular ? depressions opposite the eye, as in 
BumattuM Barriefms^ but not so large. These impressions are as yet very problematical. Osn they be 
muscolar attachments P I think not. 

^ The striae are coarsely imbricato-striate, as in II Barriensii. They are parallel in front with the 
anterior edge, and behind with the posterior edge ; in the middle, nearly direct across. 

' When the axis is broad, the falcmm mnst be always approximate (for mechanical reasons connected 
with the rolling np), except in very flat Trilobites. 
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The tail is convex, but not uniformly so, the anterior part and the line of the axis 
generally being rather flattened. Thence, towards the margin, it is bent down abruptly. 
The breadth of the tail exceeds the length by about one half the latter ; the posterior 
margin is a semidrde, and the anterior a slightly wavy line (PI. XXX, fig. 7), on which 
the broad axis is marked out by shallow indentations, and the angle at which the facet 
starts a very obtuse one, so that the angles of the tail are scarcely more truncated 
than in the ''Barr Trilobite." There are but slight indications of very shallow axal 
fiirrofws, but the anterior lateral furrow of the tail beneath the fulcrum is quite distinct. 
The fiucia is slightly convex, and has coarse stria ; it is very narrow. The inner surface 
of the tail rough, with small points or tubercles. 

Locidify. — Caradog or Bala Limestone, at Grug and Birds Hill, close to Llandeilo. 
(Mus. P. Geol. and Mr. Lee.) Chair of Kildare (Mr. Wyatt-Edgell's Cabinet). 



JBumastua follows next in order of affinity ; for though technically EctiUanus and 
lllancfp»is are in the trilobed group, they are so different structurally, on account of the 
position of the eye, that we may well believe they will form distinct genera by-and-bye. 
I shall not follow, therefore, the order of the numbers, but place the above-named two 
sub-genera last. And we now come to the highest, if not the most typical' lllani, 
viz. the Upper Silurian forms of Bumasiua, distinguished by the great solidity and fine 
sculpture of the shell or crust, the convexity of the body, the full number of body- 
rings, largely developed eyes, &c. In this group the trilobation of the tail, all but lost in 
some of those above described, is altogether absent, and that of the thorax nearly so, 

« 

Subgenus 5. — Bumastus, Mutch., 1837. 
Ilubnus (Bumastus) Barriensis, Murchuon. PI. XXVII, figs. 1 — 5. 

"A new species of Trilobite," F. JuktM. Ann. Mag. Nat. Hist., vol. ii, p. 42, figs. 8, 9, 

10, 1829. "Probably Isotelas," J. De C. Sowerby, 
ib. p. 45. SiUmariy Amer. Joum. of Science, vol. 
zxiii, i, p. 203, 1833. 
Btjmastds BA.XBIBM8I8, MurchUof. Sil. Syst. (description, bat not fignres), p. 656, 

pi. yi bis, 1839. 
— — Emmerich. Dissert., p. 33, 1839. 

NiLEUS? (Bumastus) Babbisksis, Burmeuter. Oi^. Tril., p. 120, 1843. Ib., Ray 

edition, p. 104, 1846. 

^ Tbe bigbest and lowest forms of a group are not typical : tbere is in most natural groups a central 
form combining all tbe cbief cbaracters. At least tbat is my idea of type. Asaphus is typical of the 
dtaphida : it is not tbe bigbest form. Aca$te is tbe typical Phaeopi; and so fortb. 
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BuHASTUB Babeiynsis, HoU. 0. B. New York, p. 102, No. 10, fig. 4; No. 19» fig. 3, 1843. 

— — Id. Pal. New York, yoI. u, p. 302, pi. Ixvi, figs. 1—15, 1852. 
Illanus — Id. 18tb Rep. State Cabinet (Dec. 1864); pouibly alio //. 

imperaior, id. 

— — Salter, Decades Geol. Sarr., No. 2, pi. iii (eicl. fig. 2), and 

pi. ir (excl.figt. 9—11), 1849. 

— — Id. Silaria, 2Qd ed., p. 123, Fobs. 16, fig. 2 (not plate), 1859. 
[NiLEU8GLOMBBiMU8,Da/. Artber&tt., p. 136, 1828; Hisinger; Leth. Suec, p. 16, 1837]? 

11. [JBu.) maffnus, aquamoso^striatus, G-uncialis, obtuse ovatus, valde conveams nee ffibbus, 

capite semicircuiatOy caudd tranwersd. Caput obiusum sub-truncatum, maryinibus obtusimmis, 

sulcis axalibus brevibus valde converffentibus. Oculi longi haud deflexiy pulvillo lonp 

/ulti, suico lata profunda circumdati. Jnyuli obtusi. Cauda transversa, semicirculata, 

convewa. 

This far-famed and common Trilobite has many claims to distinction. Of great 
actual bulk> for it is remarkably convex ; and of no mean linear dimensions, being 
often nearly 6 inches in length by 3^ in breadth ; with the remarkable even contour which 
induced Sir Roderick to maintain its claims to generic distinction ; with a definite geological 
horizon, the Lower Wenlock, and with a range from New York to Sweden, — the species, 
which is a peculiarly abundant one. is perhaps as good an Upper Silurian type as can be 
pointed out. And the beauty of the specimens, the finest known of which are, I believe, 
figured on our plate, renders //. Barriensis a general favourite. The largest perfect individual 
extant is in the cabinet of Miss Jukes, of Birmingham ; and as it was carefully figured sixteen 
years ago in the Decades of the Survey, we have been contented to copy that figure, im- 
proving it from a good cast. This specimen is 4f inches long by S inches 4 lines broad 
at the head. But our fig. la, from the Museum of Practical Geology, indicates a yet 
larger size, — ^it must have been nearly 6 inches in extreme measurement. 

It may as well, however, be here stated, that the name Barriensis, though evidently 
intended by Sir R. Murchison for the well-known " Barr Trilobite," was applied by him- 
self, and subsequently by many different authors, to another and a very distinct species. 
The figures given in the ' Silurian System ' represent a fossil which I had already 
distinguished by the name //. pomatia, before I received Prof. Hall's last paper on the 
fossils of the Niagara group from the Western States. It would be wrong in principle to apply 
the name intended to designate the common Woolhope Limestone species to another fossil, 
because that one happened to be figured (ip mistake) by its author ; and I think I shall 
have the consent of all palaeontologists to keep Murchison's well-known name for the 
" Barr Trilobite," while Prof. Hall has furnished us with a name for the Dudley one, 
viz., 11. insiffnis {77. pomatia of our Plate). I subjoin comparative figures of the three 
Upper Silurian species of this section of the genus, that the distinctive characters may be 
better appreciated. 

From the lUcenus insiynis, next described, and usually confounded with our fossil, 
//. Barriensis is at once distinguished by the more depressed shape, the head being regularly 



and gently convex and obtusely maipned, while that of //. intignU is pyramidal and the 
mai^n recurved. The latter Bpecies is abundant in North America, aa described by 
Hall ; and I do not know if the huge //. imperator, lately described as a distinct species 
by that author (Reports, Dec., 1864), be different or not. It may be, for aught in the 
description, a giant form of this large species. 

It will be perceived that these three species differ in form and sculpture. II. 
Barrienm is depressed in the front view (fig. 58), and has coarse squamate striBE in 
front. //. iawpw (fig. 62), more elevated, and with a deep pit where the obscure 
glabellar furrows end, has very fine ornamental strise. //. carinatus (fig. 53), the most 
gibbons of all iu a front view, has the axal pits like 77. tTrngnis, and the coarse striae, 
less universal than in B. Barrienais. 

British Upper Silcman Ill^ni of the Section Bdmabtdb. 
Pia. 51. Fie. 52. Fia. 53. 



IL Uuigmt, HaU. Zl BarrunA, HudL 

The eomnuin Dodkj ftnil, V«7 common in the Wodhope Bedi 

R nre tpedea. waaU; caUad I. Barnaul*. «nd Wsnloek Shale. 

II. Barrienaia is broad-oval, with blunt extremities and arched sides. The head mea- 
sures very nearly an inch and a half long, and is therefore rather less than a third of the 
whole length. The tail is exactly as long as the head, — the body (of 10 arched rings) 
occupying one inch ten lines, and being therefore longer than either. The trilobation is 
extremely faint, and the breadth of the axis as great proportionally as in Uomtdonotua. 
The fulcral point nearly coincides with the faint axal line (it can scarcely be c^ed a 
furrow). However, the axal furrows are strongly marked out for a short distance in 
the head ; and we may now describe that portion. 

Head forming nearly a quarter of a sphere, and not more pointed in the young 
than in the old state, the front being obtuse in all ages, and more flattened anteriorly and 
on the sides than a true semicircle. It is depressed, the vertical height being only half the 
width ; and the convexity being spread over the whole surface, the view of the front edge 
(woodcut 53) presents a semicircular outUne instead of a subpyramidal one. The edge is 
blunt and convex all round, not at all recurved. The axal furrows converge very strongly 
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above the large eyes, which, in Miss Jukes' specimen, are 2i inches apart, measoring to thcdr 
outer edges. The furrows terminate above the eye (but only on the inner surface of the crust) 
in oval depressed spaces, the nature of which is not yet known, but which probably represent a 
pair of the curious glands (P) described under the genus P^ic^(see under P. caudabts, p. 52). 
Beneath the eye, a strong rounded fold or long cushion (puivillus) of the crust supports that 
organ (the fold is not seen in young specimens), and this cushion is subtended by a deep 
furrow, that encircles the whole of the lentiferous surface of the eye. The latter is much 
curved, and quite smooth, and has a thick cornea. The encircling furrow ends in front in a 
broad deep depression (PI. XXVII, fig, 1 6) which indents the head deeply just at the origin 
of the facial suture above the eye ; the suture from thence curves boldly S-f&shion out to 
the margin, which it cuts on a line level with the outer edge of the eye. Beneath the eye, 
the suture again turns sharply outwards, cutting the posterior margin in the same vertical 
line. The eye-lobe (palpebra, Dalman) is very convex and inclines downwards. The inferior 
fold or eyelid, if so it may be called, is deeply punctate in our specimen, but without any 
of the wavy lines which cover other parts of the head. (Decade 2, Geol. Survey.) The 
cheek, outside the eye, is tumid, and the angle quite blunt. The neck-forrow is always 
obscure in the species of this genus. The whole head is covered with the peculiar 
squamous lineation characteristic of the family Asqphida ; its peculiarities are more 
particularly described below. 

The epistome beneath the head is broad, and very strongly striated transversely by 
sharp squamous striae. (See Decade 2, Geol. Survey, pi. iv, fig. 7.) We have omitted 
to figure it again in our plate. The rostral shield is very distinct, and often found separate 
in this and other species of lUtsnus ; it is a transverse piece, long-oval in shape in our fossil 
(many of the species have it rhomboidal) and with pointed ends ; the rostral suture is veiy 
distinct, and the sutures that separate it from the side-pieces equally so. The labram 
should be looked for. It is strange it should not be yet known in collections. 

Thorax of 10 segments, arched forward, especially the front ones, and having the 
three lobes just indicated by a very slight furrow where the fulcrum is placed, the sub- 
fosiform axis occupying more than two thirds the entire width of the thorax. The fulcrum 
is, of course, far outwards ; and is formed by a short forward bend of each pleura, which 
then continues in the general direction, is sh£U*pened anteriorly for rolling, and curves 
forward at its blunt end ; the foremost pleurae are rapidly shortened, the whole of the 
lateral portions of the great head projecting beyond them (fig. 2). 

Tail, in the young state, transverse broad-oval ; and in the fidult not much more 
than a semicircle. The upper comers are truncated, the facet strong. There are no 
indications at all of the axal lobe, and the whole tail is regularly and gently convex 
from side to side, and from front to back ; and is not nearly so hemispherical as in the 
next species. The incurved portion (caudal fascia) is broad and not so convex as in 
the next species, //. insigfnis. It is, however, remote from the inner surface of the crust, 
leaving a hollow channel, which is conspicuous enough in broken specimens. 
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The general sculpture of the surface is coarse, and is arranged thus : on the head 
it lies transversely, and is very strong along the front margin ; in old specimens (fig. 2) it 
appears quite squamous there. For half the length of the head it follows the direction of 
the front margin (woodcut, fig. 68), and is then met rather abruptly, above the level of the 
eye, by the more direct and fainter lines of the middle portion, and here the lines inosculate. 
Behind, the head shows somewhat finer lines, and a central tubercle some way up (see fig. 
la). Among the coarse striae are abundant puncta, wide and strong, the marks, probably, 
of the bases of short pile or stiff hairs. Similar lines, mixed with puncta, run trans- 
versely across the whole thorax, parallel to the course of the rings ; both, however, vanish 
about the fiilcral points. The puncta are not closely placed on the caudal shield. 

British Localities. — Mat Hill Sandstone, Malvems (M. P. 6.) ; Purple shales, Onny 
River, Shropshire (Mr. Wyatt-Edgell's Cabinet). Woolhope ? Garrs of Bogmine, Shelve, 
Shropshire, rare (M. P. G.). Woolhope Limestone of Woolhope, Herefordshire (abun- 
dant) ; Hay Head, Barr, Staffordshire ; Malvern Tunnel (abundant) ; Wenlock Shale of 
Riishall Canal, near WaUsall (the late Mr. Mushen's Coll.). Wenlock Rocks of Llandeilo ; 
Llandovery ; Carmarthen ; &c., as far as Preshwater, Pembrokeshire (M. P. G.). 

Foreign. — Niagara Limestone, New York, Wisconsin, &c. 



Illanus (Bdmasttjs) iNsiQNis, HoU. {Il.pomatia, on plate) PI. XXVH, figs. 6, 7. 

ILLJENT78 Barsibnsis (in part), Murchison, Sil. Syst, p. 656, pi. vii bis, fig. 3 ; pi. zi?, 

fig. 7, 1839. 
— — Hall. Oeol. Rep., New York, p. 102, No. 10, fig. 4 ; No. 

19, fig. 37 1843. 
-^ — Salter. Decades Oeol. Surrey, No. 2 (pL iii, fig. 2 ; pi. iv, 

figs. 9—1 1 only) ; Silaria, 2nd ed., pi. zni, fig. 9—1 1» 1859. 
II. ikbionis. Ball. 18th Report on the New York State Cabinet for 1865 (printed in 

advance, Dec. 1864). 

H.modicus, 3-4 uncialis, capite paradolico, caudd hemispharicd. Caput gibbomm 
antice ovatuniy margine reflexo ; sulcis awaiibm primum converyentibus^ dein hnge divari- 
catis et in foveas anffustas desinentibus. Odtdi humiles deflewi^ ptdvillo nuUofulti. Angtdi 
obtusi. Cauda subAetnispkarica, tarn longa quam lata fere, margine acuto. Superficies^ 
caput prmcipue^ lineis creberrimis. , 

As above noted, this fine species has all along been confounded with the //. Sarriensis, 
from which it differs in every particular. More convex, with obUquely placed eyes, 
which have no fold beneath them— deep pits {fovea) at the end of the axal furrows in 
front of the eyes — a close lineation of the surface ; and above all, a highly convex tail- 
piece, which is subhemispherical and nearly as long as broad, — ^these are characters which 
distinguish the species, at a glance, from the much more common //. Barrieiisis. 

It is not nearly so large a fossil as the last, probably never more than 4 inches, but 
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with head and tail so very convex^ that when extended only a small portion of the former 
is seen in a vertical view ; while the whole length of the thorax, when not rolled up, is 
two thirds that of the tail. The pointed or rather parabolic head, when viewed directly in 
its full measure, is 18 lines long, by 22 broad, and the depth 11 lines (much deeper, there- 
fore, than in //. BarriensU). Of this breadth the glabella, which is strongly marked 
only in the cast, occupies 14 lines at the base; thence the furrows quickly 
converge forward to the deep kidney-shaped depression (or gland) above the eye, 
and thence again diverge to the curious pits ^ near the front of the head. The gla- 
bella is most gibbous on the vertex, but is not carinate as in the next species. 

From the axal furrows the eye-lobe descends rather rapidly to the depressed long 
lunate eye, which is subtended by a furrow, but by no raised fold of the crust, as in 
//. Barriensis ; nor does this furrow terminate forward in a deep wide depression, as in 
the larger species. The eye is placed at less than half its length from its margin ; the 
facial suture turns sharply out beneath, but cuts the margin under the eye, not beyond it. 
Above the eye it bends strongly out, and reaches the margin on a line outside the eye. 
The whole surface is covered by a close sharp lineation which follows the head-margin, 
and becomes coarse only on the free cheeks, where the puncta are also very strong. 
The angles are blunt, but rectangular. 

The labrum (figured from a Brit. Museum specimen) is very perfectly preserved. It is 
wide, triangular, half as wide again as long, straight along the expanded base of 
attachment, and with nearly straight sides, forming thus a right-angled triangle with a 
rather acute apex. Its centre is very gibbous, and the convexity declines steeply to 
the sides, where a broad lateral depression, continuous with the marginal furrow, separates 
a thickened recurved rim all round : this is broadest on the sides. A pair of compressed 
tubercles occurs at the ^ lower third : they are transverse-ovate, and more than their 
own diameter apart. The surface is covered with squamous lines (like those on the 
body and head) curved strongly, and interlined, like the body-sculpture, with short lines. 

The thorax-rings, regularly arched, are each convex from back to front, and have the 
axal line coincident with the fulcrum. The pleurae curve forward, and are thickened on the 
hinder edge, and striated along the facets. 

The tail, 18 lines long and 21 broad, is all but hemispheric in contour, and most 
convex at the hinder two thirds. It has lineations mixed with puncta in front, and all 
the hinder part is covered with punctations only. The edge of the tail is acute, not 
really recurved, but not at all rounded downwards. The incurved caudal fascia is not 
broad, but very convex beneath, and is covered closely with granular elevated striae. 
This fascia is continued of the same breadth beneath the pleurae, as in all Trilobites ; 
and a young specimen in Mr. E. HoUier's cabinet shows that it occupies half the 
breadth of the pleurae, a very common proportion in the Asaphida, 

' These pits represent what are frequently seen in Calymene, Trinueleus, and other genera ; they are 
points of attachment for the ala of the labmm. 
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Young specimens present nearly the same proportions, bat the tail is somewhat shorter 
and the form less convex. 

Localities. — Wbnlock Limestone of Dudley, and the Malvern Hills, frequent. It is 
probably common enough in the Wenlock of other places ; but I avoid quoting localities 
which may belong to //. Barriemis. 

Foreign. — ^Niagara Limestone of Illinois and Wisconsin. 

\IJl<Bnu8 ordicaudaiua, Billings ('Catal. Sil. Foss. Anticosti,' 1866^ p. 27), is a 
Bumastus so like this that I do not see readily how to distinguish it. It is a Caradoc 
and Llandovery form, in the Island of Anticosti ; but several of our fossils immigrated 
from the far west in Silurian times ; and this may be one of the colonists.] 



Illanus (Bumastus) cabinatus, n, sp. PL XXVII, figs. 8, 9. 

[Compare with the kindred species, II. armatus, HaUX] 

n, (B.) modicus 2 — S-uncialia ; eapite rotundato gibdo carinato, angulis brevispinosis. 

Caput gtbbosum antice rotundatum, margine acuto nee recurvOy vertiee gibbo carinato ; sulcis 

axalibua primum convergentibus, dein lente divaricatia et in foveas desinentibus. Oculi 

parvi, pulvillo tumido instructi. Anguli in spinas crassas fy'octi, qua breves sunt et 

striata. [Cauda forsan transversa^ 

This remarkable species, of which we only have two fragments in the Museum of 
Pract. Geology, and another in Mr. Edgell's fine collection, is one of the rarest of the 
Wenlock Trilobites. It was detected by myself, after lying for years in the Museum of 
Pract. Geol. as a variety only of 77. Barriensis : a good instance of the desirability, in a 
public collection, of preserving all the variations that occur, and not reducing the 
number too greatly. The late Rev. Mr. Dyson, of Malvern, 
found our specimens in the Winning's Quarry, Malvern. It is 
closely allied to an American form lately described by Prof. 
Hall, referred to above ; and it may possibly be identical, but 
difiers in the facial suture, and in the proportions. For points 
of difierence from British species, see pp. 204 — 207. 

Comparing our specimens, such as they are, with Prof. 
Hall's smaller species, I find the following differences, that 
make me hesitate to unite them. Ours is more gibbous on the 
vertex, has much smaller eyes, set on a more protuberant 
cushion; and the facial suture in front of them cuts the ^«(«'«»^)«;jjf'«-Htii. 

* Niagin gproup, Wisconsin. 

margin in advance of the eye — not at right angles to it. Plt)f. 

Hall's description is, as usual, far too short and general ; he gives no note • of the 

^ 18th Report New York State Cabinet, printed in advance, Dec, 1864 (see description of 22. Barriensis). 

27 





210 SILURIAN TRILOBITES. 

sculpture, of the front mai^, the depth or shallowness of the axal furrow : nor any 
characters, other than length and breadth, of the pygidium. Still the two species 
must be very near indeed. And both are remarkable among the Bumaati, for spinous 
head-angles, a character which we do not know in more than a few instances, even 
among the typical Illani. 

Locality, — ^Wenlock Limestone, Winnings Quarry, Malvern. (Museum Practical 
Geol., and the late Mr. H. Wyatt-Edgell's Cabinet.) 



Ilksnus (Bumastus) Maccallumi, n. sp. PL XXVIII, fig. 1. PI. XXX, figs. 2, 3. 

//. {B.) 2 uncias lonffus, capite obiuso, lunato, caudd subfrtffond. Caput ffibbosum, 
oculis mqjoribus. Thorax subtrilobus. Cauda paraboltca, subtriffona fere, lavis : axis ejus 
latus, ad marffinem curvum tantum conspicuus ; latera fdcro valde prominente, axe 
proximo, lievia, nisi sulco supemo profundiore distincta. Fascia caudalis angusta* 

A few specimens only of this new species have occurred to the Geological Surveyors 
in the course of their work at Girvan, Ayrshire ; and one or two^ more complete, are 
in Prof. Thomson's cabinet. One of his specimens (PI. XXX, fig. 3) shows nearly all 
the body-rings and part of the head. From these we learn that the head was so convex 
as to be almost hemispherical and blunt-edged, while the tail is very little gibbous, and 
is pointed — an unusual character. 

The head seems to have been transverse, lunate ; most gibbous in front, with large 
eyes proportionally, though they are somewhat less than in //. Barriensis, and placed 
rather further back. The glabella-furrows curve quite round the eyes in front — ^incurved 
and then recurved, as in the larger species. The central punctum on the vertex is 
strong, and a ridge runs frt>m it ; but the head is not otherwise at aU keeled. Our 
figure looks a little as if it were so. 

Thorax of ten ? very much arched rings, which show a very broad axis, as usual in 
the sub-genus, but a more decided axal furrow than in our two Wenlock species. The 
pleurae are short ; their apices rounded, and curved forward. 

The tail is veiy regularly but not highly convex — ^a long half-oval. It is one inch 
long, and as broad at its upper curved margin, which shows distinctly the axal points, 
distant from each other fully three fifths of the width of the tail, and deeply indented. 
These are, however, not continued in anywise as furrows down the tail itself. Almost 
immediately beyond these points the front margin rises abruptly to the prominent 
fulcrum, and from thence descends to the contracted outer and upper angles ; a sharply 
marked facet is still further defined by the subtending upper furrow, more strongly 
indented in this than in any other Bumastus known. 

The surface of the tail is convex, somewhat gibbous down the central line, and this is 
not due, except in part, to pressure in the arenaceous rock. From this central line the 
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sides slope evenly away to the slightly recurved mai^, within which the broken speci- 
men shows the narrow internal fascia. 

Locality. — Llandovery Sandstone (Lower Llandovery Rock) of Mullock, Girvan, 
Ayrshire ; a locahty first described by Murchison, and well searched by the per- 
severing collector, the late Alexander MacCallom (see * Quart. Geol. Journal/ vol. vii, 
1851^ p. 170)> who discovered most of the species in his own district. Ittanus Thofnsoni, 
Trinudeus concentricus, and Attypa hemiaph^erica occur in the same deposit of hard 
yellow sandstone and grit, but no Pentameri, such as are found in the overlying " May 
HiU Sandstone" of Saugh Hill. 

Sub-yenus 6. — ^EcTiLL-fflNUS, Salter, 1866. 
lUiiBNUs (EcTiLLiBNns) FEROVALis, Murchwm. PI. XXVI, figs. 5 — 8. 

Illanus fsrovalis, Murehison, Sil. Syst, p. 661, pi. zxiii, fig. 7, 1839. 

— — Salter, Silaria, Ut ed., pi. It, figs. 13, 14, 1854. 2Dd ed., 

pi. iv, figs. 13, 14, 1859. 

— — Id, Morris' Catal., 2nd ed., p. 110, 1854. 

— — Id. Catal. Mas. P. Geol., p. 5, 1865. 

— — Id, Mem. Geol. Surv. iii, p. 256, 1866. 

//. {BctilL) late ovatu8, odtusus, depressus, 2^ uncias lonffus, 2 undas fere latm ; capite 
semicirculato, quam cauda minore, sed thorace brevi pauUo lonpiore; oculis aniicia mbmarffi^ 
nalibus. Caput ffladelld angmtd^ Aaud tertias latitudints ejus eficiente, sulcis awalibus brevibus 
recHs. Oculi {?) auturaque facialia omnino antici aubmarffinales ; anffuliobtusi. Thorax bene 
trUobuSi axe angusto aubfusiformi, pleuris anffustiori. Pleura ad fulcrum {circiter tertias 
posito) plana f deinfracta, subrecta, apidbus obliquis. Cauda marine antico subrecto, 
axe brevi conico. Fascia an^tior, subconcava. 

This remarkable species, certainly the type of a very distinct sub-genus (probably a 
new genns), was first obtained by Sir R. I. Murchison from the lower part of the Llandeilo 
formation, in the Shelve country, west of the Stiper Stones. In the 3rd vol. of the Memoirs 
of the Survey, I have inadvertently included it in the Arenig group, but wrongly so : see 
above, p. 182. This I learned by a visit to St. David's, where Mr. Hicks, Mr. Lightbody, 
and myself obtained a good specimen from the lower part of the true Llandeilo rocks at 
Abereiddy Bay, near Llanrian (fig. 8) ; and Mr. Thos. M'K. Hughes, of the Geological 
Survey, had some time previously obtained a similar specimen (fig. 7). These are larger 
than Murchisou's specimens in the Geological Society's collection, and show more clearly 
what must be the true position of the eye, if there be one. With this Tnlobite is found, 
but rarely, the double Graptolite Didymoyrapsus Murchisona, so that its place in the 
series is unquestionable, for the Graptolite just mentioned is a typical Llandeilo fossil. 

We still want to know more about the head of this species, probably not a rare one ; 
and the small fi'ee cheek has not yet been found. It must have been quite narrow ; very 
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probably it is soldered to the head, and in that case the eye (indicated by a notch at 
a, fig. 8) may be absent, and the species a blind one. Collectors should search for the 
species in its original locality, between Corndon Hill and Hope Mill, Shelve, Shropshire. 

A broad-oval species, two and a half inches long by two inches broad, of which length 
the semicircular head is rather longer than the thorax, and shorter than the semicircular tail. 
The axis is ' well marked out and narrow in the thorax ; very slightly so in the head and 
tail. The semicircular head, with bluntish angles, is very slightly convex, but regularly so ; 
and has short axal-furrows reaching a third up and nearly straight, marking out a glabella 
so narrow as not to be nearly a third of the whole width. The facial suture is all but 
marginal, and must cut the exterior edge about half-way up ; while the place of the eye, 
indicated by a notch (the eye has not been found), is fully two thirds up the head. The 
free cheek, therefore, as before said, must be very small, narrow, and triangular. 

Thorax well lobed, the axal furrows sharp, the axis subfusiform, narrower, but not 
greatly so, than the nearly direct pleurae, which are flat as far as the fulcrum : this 
is placed about one third out, and nearly equally distant in all the rings. The outer 
portions of the pleurae are neither recurved nor deflexed, but run straight out ; and 
they are oblique at the tips. 

Tail semicircular, the front edge straight or a little arched, with a very short narrow 
conic axis, which indents about one fourth of the length of the tail. The upper angles of 
the tail are very slightly truncated, and obliquely so. The surface is regularly and only 
slightly convex. The fascia — ^seen best in Mr. Lightbody's specimen (fig. 8) and in 
Sir Roderick Murchison's specimen (fig. 5) — is moderately broad, and of tolerably 
equal width all round. 

ZocaliHes. — ^Llandbilo Flags proper (lower portion) ; near Hope MUl, north of the 
Corndon Mountain, Shropshire (Mus. Greol. Soc., figs, 5, 6), Near Uanrian, Abereiddy 
Bay, Pembrokeshire, (Mus. P. Geology, fig. 7, ooUected by Mr. Hughes ; fig. 8, in Mr. 
Hicks' Cabinet). 



Sub-yenus (?) 7 — Illjsnopsis, Salter, 1865. 

I can hardly believe this to be less than a generic group ; but prefer to keep it with 
Illanus for the present, as the Canadian sub*genus ffydroianus so much tends to 
connect it with the more ordinary forms* But while the anterior eye resembles JScliliatm 
just described, the complete axal furrows show a tendency towards Bronteus, and the 
grooved and pointed pleurse link it more with the ordinary forms of the Asaphida than 
is exhibited in any other of the lUanw group. Perhaps Pyocephalus is the nearest 
genus we can compare it with. And it is instructive to observe that Peilocephalue preceded 
Illancpsii in point of time ; and lUanopm and Hydrokenus, vrith complete furrows and 
forward eyes, preceded HctUlanus; and so far as I am aware, this latter sub-genus was 
rather an earlier one than Illanw proper. The group closed with the highest and 
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most perfect form Bumashts, in which the characters of the group may be said to 
culminate. As only one species is known, it is desirable to unite the generic and 
specific characters in description. 



ILLiENOPSIS Thomsoni, SoUer. PL XX, fig. 1. 

Illjsnopsib Thomsoni, Salter. Hem. Geol. Sarvey, toI. iii, pi. 11b, figs. J, 2, 

pp. 256, 316 (not of the May Hill, or Upper LlandoYery 
list in p. 360, which ia m mbpiint for lUmnut jTIom- 
som)f 1866. 

U. modicui^ vix 2 uncias lowfua^ 1^ latua^ ovatus; etgnte convexo obtuso, sulcis 
conspicuis; oculis aniicis. Caput semicirculatum, conveximmum. Glabella urceolata, yenia 
multd latior, sulcis axcUibus profundis supeme divaricatis et ad maryinem deductis. Oculi 
parvi anticiy marginales^ angulo glabeUm insidentes. Pleura cuspidate, sulcata. Cauda 
{kutc spectei haud dubie refertci)^ semicirculata, axe hngo distincto ; sulco superno conspicuo. 
Fascia anffusta, axem attinyens. 

I have shortly described this form as ''ovate, the head very convex, with widely 

divergent axal furrows reaching to the fix>nt ; technically, the axal furrows are can^lete. 

Fixed cheeks large ; firee cheeks small and anterior ; the eye placed close to the front 

margin ; facial suture ending on the outer margin ; pleurae pointed, grooved.'' [Tail 

manined, and with complete axis.] See ' Mem. Geol. Surv.,' vol. iii, 1866. 

* 

Head semicircular, very convex ; rather more so in front, but not gibbous. The 

glabella, much wider than the cheeks, is marked out by two strong deep furrows, parallel 

below, but curving out so much above as to give a sheaf-like look to the glabella. The 

axal furrows continue quite to the front edge, as strong as at the base ; and at the front 

they overhang the small eye, which is close to them. The eye-lobe is not raised. The 

eye is placed in a rather deep notch, and so close to the front margin that the free cheek 

(separable, certainly, for it is absent) must have been quite minute and the facial suture 

all but marginal. Below, the wide fixed cheeks have rather a strong neck-furrow, 

which does not, however, extend beneath the glabella at all. 

Of the thorax we have only the two upper pleurae, but these are characteristic. Much 
shorter than the width of the cheek, they present a triangular-pointed outline, the tips 
being acute and a little curved forwards ; a strong oblique groove traverses most part of 
their length. 

The tail found with this head can hardly belong to any other species. It is semi- 
circular> with very slightly truncated front angles ; and has the axis distinct for fully 
four-fifths the length of the tail, and marked sharply out all round (another reason for 
regarding Jllancpsis as a genus intermediate between lUanus and Jsaphus or its allies). 
The axis is narrow, rather more than a fourth the whole width of the tail, and with the 
first ring strongly marked out, at least in the cast. The sides are smooth, except the 
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rather strong upper furrow. The fascia complete, narrow^ and equal all round. I know 
no fossil that can be a very close ally of this, unless it be the Jllanua conifrtms of 
Billings, figured by that able palaeontologist from the Trenton group of Canada. Perhaps, 
as suggested by me in the ' Survey Memoirs/ vol. iii, //. conifrons may be of this 
genus ; but it differs in so many respects that I have even ventured to constitute it a 
distinct sub-genus. //. davifrons^ Billings, and also //. arcturus. Hall, from the Lower 
Silurian rocks of New York and Canada, have the eye forward, but not nearly so much 
so as oturs. I beg to dedicate the species to my accomplished friend and fellow-worker 
Prof. Wyville Thomson, whose help to me, both as a thorough naturalist and the owner 
of a choice cabinet, is invaluable. 

Locality. — Arenio Rocks; Ritton Castle Mine Works, near Bogmine, Shelve, Shrop- 
shire (Mus. P. Geology) ; in a lead-coloured soft shale (not slate), which abounds in well 
preserved and rare fossils. 

More profitable ground to work than this locality I hardly know in Britain. Two 
species of JEfflina, the rare Trinudeus JUurcAisoni, Aynostua Morei, an undescribed 
Asaphm or Ogygia, and a new Cheirurm, are found there. With them occur the Twin- 
graptolites of two species; the characteristic OholeUa plumhea; bivalve Shells; a Theca; 
two species of Orthoceras ; Bellerophon^ &c. This and the neighbouring mine- work of 
Cefh Gwynlle are the best localities for well preserved fossils in the Arenig or Skiddaw 
group ; and it was by finding fossils there that I was enabled to establish the existence in 
1857 of a distinct fauna for this formation, which had been previously named by Prof. 
Sedgwick. It is a more extensive group than the Llandeilo proper, and has its repre- 
sentative abroad in the fossil-bearing slates of Brittany (Angers, &c.), so celebrated for 
their great Trilobites. The fossiliferous Lower Silurian schists of Oporto are probably 
of the same age. Collectors of Trilobites may therefore expect to find in the lead- 
bearing rocks of the Shropshire district some of the curious Trilobites described by De 
Vemeuil, Sharpe, Renault, and Barrande, — such as Placaparia Zippei and PL IhurneminL 

I think I shall be doing good service to our science by pointing out where a rich 
harvest of new forms may be expected, and I hope our friends will send me (for exami- 
nation at least) some of the first-fruits. 

The shales and sandstones west of the Stiper Stones ; the slates under the Arenig 
and Cader Idris porphyries ; those of Ty-obry in the pleasant Tremadoc district ; the 
lower and larger half of the Skiddaw Slate ; and the prolific vertical shales of White- 
sand Bay and Ramsey Island, St. David's, should all be thoroughly worked by those who 
wish to add new forms to our Trilobitic faunae. 

I take this opportunity also to include in the Arenig formation the puzzling Budleigh 
Salterton pebble-bed. In former pages of this work it was provisionally referred to the 
Llandeilo rocks. This pebble-bed (the record of vanished rocks hard by in the old 
time) and the quartz-rocks of Gorran Haven, S. Cornwall (which are relics of the 
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same old land) will be worth searching for the fossils of the ' Arenig or Skiddaw group/ 
for many years to come. 




To finish the description of this large genus, I may add figures of one or two doubtful 
forms, respecting which some information is desirable. Two of them are referred to 
at p. 186. 

Fig. 65 represents the original specimen of Prof. fig. 65. 

M'Coy's lUanus latus, from the Wrae limestone of Peebles- 
shire. I regard it as only a pressed and shortened head 
of //. Bowmanni, altered by cleavage action so as to de- 
stroy the proportions. The glabella-furrows, however, are 
rather shorter than usual; and unless we had the body 
and tail, it would be difficult to prove it to be that species. ,j^ ^^^^^ j^^ . peebiearfure). 

Locality. Bala Limestone ; Wrae quarry, Peeblesshire. 

Fig 56 is a figure of the species found in the true Llandeilo Limestone of Knock- 
dolian, Ayrshire. I should have little hesitation in describing it as //. cramcauda, 
which I have before said, p. 193, has never certainly yet 
occurred in Britain ; but the greatly truncated angles of the tail 
are sufficient to make me for the present quote it with doubt. 
The shape of the tail is identical with that figured by Dr. 
Volborth as the common Russian species, and the caudal fascia 
is of a like breadth : it is very much broader than any British iummu erauicamda, Wahi. P 
species with which it can be compared, except //. Porilockii^ dou*"^AynLre. 

pi. xxvi, fig. 3 ; but the less breadth of the axis, and the 

more remote fulcrum, as compared with that Caradoc species, are characters in which 
it resembles //. crasaicauda, which comes from Llandeilo rocks. 

Fig. 57 is a small imperfect head of a Bumastua from the Bala (or Himant ?) Lime- 
stone near Chirk. It is a solitary specimen, and only shows enough to 
prevent our identifying it with either of the four species of Bumastus 
figured in our plates. The head is not at all carinate, as in Bumctat. f \ 
Maccallumij pi. xxx, nor are there any glabella-furrows visible. But this ^ 
may be because we have here the outside crust, which we do not know A(BiMMuhv),jp. 
in the Ayrshire species. It is worth figuring, to incite collectors to ^°^ ^^ '^'^ 
search for it in its locality, a prolific spot, and one which contains many 
rare fossils. 

Locality. — Upper Bala (or ^Hirnant) Limestone of Mynydd Fron Frys, near Chirk 
(presented to the Woodwardian Museum by the late Mr. Bowman in 1841). 
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BEONQNIARTIA isotela, Eaton ; see Asaphus gigas. 

,, platyeephalat Eaton ; see Homalonotos ddphinooephalns. 

BuMASTUS, Murekison ..... 

„ Barriensis, Marchison ; see lUsenns Barriensis. 

Buembisteria, Salter ..... 

Calymene^ Brongniart ..... 
aeeipitrina, Phillips ; see Phacops latifrons. 
aracknoides, Honinghaas ; see Pbacops panctatas. 
articulata, Miinster ; see Cheirnras articulatas. 
Bayleif M'Coy ; see Calymene senaria. 
brevicapitata, Portlock ; see Calymene senaria. 

,y Salter ; see Calymene Cambrensis. 

Blamenbachii, Brongniart 

var. Allportiana, Salter 

var. Caractaci, Salter 

var. tuberculosa, Dalman ; see Calymene tuberculosa 
Cambrensis, Salter .... 
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Caltmbns ? damfrtmt^ Dalm. ; 9ee Gheironis octolobatas. 

y9 Hisinger; «ee Sphflerexochus miras. 
Dayetii, Salter .... 
Daumnffue^ Marchiaon ; see Fhacops Downingia. 
daplicata. Murehuan 
foreipata^ M'Coy ; tee Calymene aenaria. 
fframtlata, Miinster ; see Phacopa granolatiu. 
liBvie, Mfloster ; eee Phacops graniilataB. 

,, PhiUips ; see Trimerocephalas IsByis. 
latifrone, Bronn ; see Phaeops latifrons. 
LatreiUiit SteiniDger ; see Phaeops latifirona. 
maerepkihalMa, Brongniart ; see Phaeops Downingise. 

99 Baeldand ; see Phaeops Stokesii. 

NiafforensiSf Hall ; see Calymene Blamenbaehii. 
Odinif Biehwald ; see Phaeops eonophthalmns. 
parrifrons, Salter 

„ var. Murehisoni, Salter . 
platysy Oreen ; see Calymene Blamenbaehii. 
Schlotheimiif Bronn ; see Phaeops latifrons. 
senaria, Conrad 

speetabilis, Angelin ; see Calymene Blamenbaehii. 
Stemhergiiy Phillips ; see Cheiraros artiealatas. 
StokesU, Milne-Bdwards ; see Phaeops Stokesii. 
subdiademata, M'Goy ; see Calymene Blamenbaehii. 
Tristaniy Bnmg. 

tubereulata, March. ; see Phaeops latifrons. 
taberculosa, Salter 
Caltmenida, Brongniart .... 
CSRAUJIUS fflobieeps, Portloek ; see Staoroeephalas globieeps. 
oetolobatuSf M*Coy ; see Cheinuras oetolobatas. 
JFillianuiif M'Coy ; see Cheiraras bimaoronatos. 
Ohasmops, M^Coy .... 

,, Odini, M'Coy ; see Phaeops eonophthalmns. 

CHSiRUBiDiEy Salter .... 

Chsivurus, Beyrieh .... 

' AcTiNOPELTis) jaTenis, i9a//tfr 

,9 oetolobatas, M'Coy . 

(Cheirubus) bimaeronataB9 Mureh 

9, var. eentralis, Salter 

cancrurus, Salter 
gelasinosas9 Portloek 
clam/rons, M'Coy ; see Sphssrezoehas boops. 

„ Salter; «ee Cheiraros javenis. 
(Cbotalgcephalus) artiealatas, Munster 
(Eccoptochile) Fredereeiy Salter . 

„ Sedgwieki 

gelasinosus, M'Coy ; see Cheiraras caneraras. 
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Chbibubus ituipnu, Beyrich ; iee Cheirarus bimacronatus. 
„ ipeeionts, Salter ; see Cheirams bimacronatas. 
Cbotalocephalus, Salter ..... 
CbyphjEus, Oreen ..... 

„ Sedguneki, M'Coy ; see CheiruruB Sedgwicki. 
Cbtptontmus, Eiehwald ..... 
CTETOMBTOPUS affims^ Angelin ; see Cheiruraa octolobatUB. 

DALMANNIA ajffinis, Salter ; see Phacops macroura. 

„ eaudata^ Emmerich ; see Phacops caadatas. 

Deiphon, Barrande ..... 

„ Forbesi, Barrande .... 

Dysplakus, Burmeister ..... 

EccoPTOCHiLE, Corda ..... 

„ Sedgwicki,' yi*Coj ; see Cheimrus SedgwickL 

EcTiLLiENUs, Salter ..... 

BNT0M0LITRE8 paradoxus, Parkinson ; see Calymene Blumenbachii. 

„ tubereulatus, Wahlenberg ; see Calymene Blamenbachii. 

BNT0M08TUACITE8 eaudatus, Wahlenberg ; see PhacopB macronatas. 



61 
15, 5B 

147, 168 



87 

- 88 

182, 185 

61,73 
182,211 



HOMALONOTUS, K&niff 

„ (Bbongniabtia) bisulcatuB, Salter 

„ Brongniarti, Deslongch, 
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Edgelli, Salter. 

radiB, Salter • 

Sedgwicki, Salter 

Vicaryi, Salter 

Talcani, Murehison 
(Bubmeibtebia) elongatuB, Salter 
(Diplsuba) LndenBiB, Salter 
ffiganteus, CaBtelnau ; see HomalonotuB delphinocephalas. 
Hersehelii, Phillips ; see HomalonotaB eiongatas. 
(Koefigia) Knightii, Konig 
rhinotrophis, Angelin ; see HomalonotUB Knightii. 
(Tbimebus) cylindricuB, Salter . 

„ delphinocephalas, Oreen 

,, Johannis, Salter 



Htdbouenus, Salter 

Illanopsib, Salter 

„ ThomBoni, Salter 
Ill^nus, Dalfnan 

(BuMASTUs) BarrienBiB, Murehison 
carinataB, Salter 
insignis. Hall 
Maccallami, Salter 
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. 213 
180, 192 
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Illanus eeniroiust Portlock i see niaeniu Bowmanni. 

crasucaada, Wahl, 

iy Portlock ; see DlaennB Portlockii. 

(Dtsplakus) semulasi Salter 

Bowmanni, Salter 
Thomsoni, Salter 

(EcTiLLJENUs) peroYalis, Murehisom . 

(Illamus) Bailyiy Salter 

Davisii, Salter • 
Dayiaii, var. in?olata, Salter 
Murchiaoniy StUter 
ocnlarisi Salter 
Portlockii, Salter 
Rosenbergii, Eiekwald 

latos, M'Cay 

nezilis, Salter 

(Pandbbia) LewiBii, Salter 
IsoTBLUS, De Kat^ 

affinU^ M'Coy ; see Asaphos affinia. 

areuatutg Portlock ; see Asaphoa rectifirons. 

ffigae, De Kay ; eee Aaaphaa gigaa. 

keviefpe. Port. ; eee Aaaphas scntalia. 

latieoatatuSf M'Coy ; see Asaphoa radiatuB. 

meffistos, Locke ; see Asaphoa gigaa. 

Pawisiij M'Coy ; see Asaphoa Powiaii. 

rectifivns, Portlock; see Aaaphoa rectifrona. 

tyrannus, M'Coy ; see Aaaphoa tyrannoa. 
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KcENiGiA, Salter .... 

IfEOALASPis, Angelin . 

NiLBiTS, Dalman 

T BarriensiSt Bormeiater ; see Illsenoa Barrienaia. 
gUmermas^ Dal. ; see lUaenoa Barrienaia. 
NiOBB, Angelin ..... 
9, Homfrayi, Salter .... 

OcTiLLiENUs, Salter .... 

Odontochilb, Cwrda .... 

eaudata, M'Goy ; see Phacopa caodatoa. 
truneato-eaudatus, M'Coy ; see Phacopa macroora. 
OoTOiA, Brangniart .... 

„ augoatiaaima, Salter 

Buchii, Brongn. .... 
ballina, Salter .... 
„ dilatata, Salter and Phillipa ; see Barrandia Portlockii. 
„ MurehisoniiB, Morchiaon ; see Stygina Morchiaonise. 
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147, 161 
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. 147 

148, 171 
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OoTGiA peltatay Salter 

(T Phacops) Bubdaplicata, Salter 
(Pttchopyoe) corndentis, Murehison . 
Portlockii, Salter ; eee Barrandia Cordai. 

Salter ; see Barrandia Portlockii. 

Salter ; see Barrandia radians. 
radians^ M'Goy ; eee Barrandia radians. 
radiata^ Salter ; see Asaphas radiatus. 
scatatrix» Salter 
Selwynii, Salter 

tyranHus, Emmerich ; see Asaphus tyrannos. 
OLXHUS punetatus, Steinioger; see Phacops panctatas. 

Pande&ja, Volborth 

PAMADOXIDJBS bimueroTiatus, March. ; see Cheiruros bimacronatas 

PHACOPlDiB, Salter 

PuACOPSy Emmrieh 

(Acastk) alifrons, Salter . 
apicolatusy Salter 

Brongniarti, Porthek 
DowningisB, Murehison . 

var. constricta, Salter 
var. inflata, Salter 
var, macropsy Salter 
var, spinosa* Salter 
var. TulgariSy Salter 
incertus, Deslongehamps 
Jamesiif Partlock 
mimasy Salter 
arachnaides, Burmeister ; see Phacops punctatos 
(Chasmops) amphora, Salter 
Bailyiy Salter . 
conophthalmas, Boeehf 
? Jukesiiy Salter 
macroura, Sjogren 
truncato-caudatoB, Portlack 
(CKYPHiEUs) panctatuSy Steininger 
Dalmani, Portlock ; see Phacops Brongniarti. 
felinus, Salter ; see Phacops conophthalmus. 
laeiniatus, Salter ; see Phacops punctatus. 
limbatus^ Richter ; see Phacops cryptophthalmus. 
maerophthalma, Barmeister ; see Phacops Dowingiie. 
Murchisonu, Portlock ; see Phacops Brongniarti. 
mueronatus, BurmeisteV ; see Phacops longicaudatus. 
(Odomtocuils) caadatuSf Brunnieh . 

„ „ var, aculeatusy Salter. 

,. ,, var. nexilis* Salter 
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TEILOBUB eaudatus, Briinnicb ; see Phaoope candatos. 

Tbimsbocb^haxub, M*Coy . 14, 15 

Trimbrxib, Oreen .113 

^ ielphiuoeepkalus, Oreen ; see Homalonotnfi delphinooephalaB. 

TRIHUCLBU8 T asapkaides, Marchison ; see Ogygia Buchii. 
„ 2€m«, Monster; Me TrimerocephaluB laevis. 
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Pbacotb (Odontoohilb) caudatuB, var, tubercalato-caadatay Murchison 

„ var, Tulgaris, Salter , 
imbricatuluB, Angelin 
longicaudatUB, Murch. 

var, armigera, Salter 
var. Grindiodiana» Salter 
mucroDatuB, Brong. f 
obtasicaudatas, Salter 
W«averi, Salter 
(Phacops) granulatUB, Munster . 
latifrons, Bronn 
Musheni, Salter 
naduBy Salter 
Stokeaiiy Milne- Edward* . 
selerope, BormeiBter ; see Phacopa conopbthalmQB, 

,, Dalman ; see Pbacops Jukesii. 
(Tbiheboobphalus) cryptopbtbalmui, Emmeriehf 

19 IseviB, Munst, • 

truneatO'CaudattiSf var, ajfinis, Salter ; see Pbacopa macroora. 
PLBUUACANTSJJS araehnoideSf Milne-EdwardB ; see Phacops panctatus. 

„ punetatus, Roemer ; see PhacopB punctatua. 

POBTLOCSJA apiculata, M'Coy ; see Pbacops apicolatas. 

granulata^ M'Coy ; see Pbacops grannlatus. 
latt/rons, M'Coy ; see Pbacops latifrons. 
subl€Bvis, M'Goy ; see Pbacops Stokesii 
PSIL0CEPHA.LI7B, Salter ..... 

inflatus, Salter .... 
innotatuSy Salter .... 
Pttchopyoe, Angelin ..... 



>» 



99 



?> 



99 



»» 



99 



»J 



99 



99 



•9 



•9 



99 



99 



99 



99 



99 



99 



91 



99 



99 



99 



99 



PAGE 
53 

51 
48 
55 
56 
57 
46 
45 
57 
18 
18 
23 
22 
21 



17 
16 
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SPHiEBEXOCHDS, Beyrich «... 

f boopsy Salter 

ealvus, M*Coy ; see Spbserexocbos mirus. 
elavi/ronst Salter ; see Gbeiruras octolobatus. 
„ miruB^ Beyrich 

Staueogephalus, Barrande 

globicepSx Portlock 
Murcbisonif Barrande 
„ unicQBy TTyv, Thomson 

Sttoina, Salter 

latifrons, Portlock 
Marcbiaoniae, Murchison 
I, ? Musbeni, Salter . 
Stmphtsubus, Goldfiuss 

TRILOBITES conicophthalmus, fioeck ; see Pbacops conophtbalmos. 
„ tuberculatus, Briinnicb ; see Calymene BlamenbacbiL 
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Corrigenda. 

In page 14. line l8,/or Emmerich, " 1845,'' read " 1839/' 
„ 13,/or "08t/' read "lost." 
„ 37, at bottom, add the following synonym : 

" Chasmops Odini, Hofmann. Trilob. Russlands Verhandl. Kaiserl. Miner. GeaelUch 

zu St. Petersburg, 1858, t. iv, fig;. 7. 

„ 39, for ''fig, reread "fig. 9." 

., 44, line 4,/ar "VII," read " VI." 

„ 59, „ 3, add synonym, "Salter, in Decades of Geol. Survey, No. 2, Article P. caudahi^f. 

p. 8, (see line 16)." 
„ 64, line 13, omiV fig. 10. 



EBBATA. 

Page 84^ line 11, for 1866, read 1861. 

„ 95, last line but one, for ifwfeflptta^o, read Oww^aoi. (See page 96.) 
„ 97, line 2, for 6— 11, read 6— 11. 

97, line 11, for 1856, read 1861. 

108, line 6, for 'as,' read 'bnt.' 
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Plate X, bottom, SomaL Bran^iartUf for figs. 16, 16, read 16—17. 
„ XIII, bottom, for Somal Wimooodu, read ff, Viearyi, 



ADDENDA et COEEIGBNDA. 



PL XY, figs. 7, 8, for Ogygia subdupUcata read Fhacopa tubduplicatus. 
PI. XVII, fig. 8, for O. pelatata read O. peltata, 

PL XX. The heading should be " Uppebmost Cahbbiak (Tbbmaj>oo)." 
PL XXII, fig. 6, belongs to A, peltasies, 
PL XXIII, fig. 6, description. Add: (Mr. Edgell's cabinet). 
PL XXVni, fig. 15, for L amula read J. cBtnulus, ^ 

Page 129, line 8 from top, ajidpasnmf for antice read anth^ and iov postich retApone. 
Page 130, afler description of Ogygia angusiissifna^ add : " This may be but a sub-species of O, Btichii, 
with a very narrow long axis. There is a more important var. common at Llandeilo, which has a wider, 
shorter tail, and might be called var. canvexa. It has only 11 lateral furrows to the tail; and is 
characteristic apparently of the Lower, as O. Buchii proper is of the Upper beds of the Llandeilo Flags. 
(Edgell)." Line 10, dele " Ogygia,*^ It is surely a Fhacops of the section Chasmops^ as indicated ; 
correct therefore the name on the plate. See above. 

Page 132, bottom. Add : Meadow Town, Shropshire : Cabinets of Mr. Morton of Liverpool, and of 
Mr. H. Wyatt Edgell. See also page 160. 

Page 138, Ogygia scutatrix, also page 185, Ogygia peltata, I must amend these descriptions (p. 183 
— 136), by referring PL XVII, figs. 9, 10, which firom the width of the axis I had assigned to O. sou- 
tatruc, to O. peltata. In truth, they represent the $ form of the latter species, with which they occur 
at Whitesand Bay. A noble series, lately transmitted to me by Mr. Henry Hicks, show the distinctive 
characters of O. peltata in both the broad (?) and narrow (^f ) forms. 

In the broader form the axis of thorax and tail is ^ths the whole width ; and the fulcrum of 
the thoracic rings, which our figure 8 (copied from the yet unpublished memoir on North Wales by 
Prof. Bamsay and myself) scarcely shows at all, is placed ^ths out from the axis, and terminates a short 
distinct facet upon the falcate tip, as shown in fig. 9. The tail has the axis reaching f ths the whole 
length ; and its width in one form is -^ths, in another barely -^th, of the whole width of the tail. The 8 
or 9 cross furrows on the axis are only strong on the sides, leaving the central part only faintly ringed. 
The side-furrows are like our figure, and have but faint intermediate lines or furrows. The fascia or 
inner border is coarsely striate. 

Page 183, lines 9 and 12 from top, for axin read axem. Line 11 from top, for aecondariis read 
9ecundarii8, 

Page 135, line 9 from top, for aecondariis read secwndariis. 

Page 184, bottom. Add : " Lower Tbemadoc," Carnarvon Eoad, 1\ mile west of Tremadoc 
(Mr. Homfray). 

Pages 186 and 142, et passim, for brevispinoso read hrevi-spinoso ; for retrocurva read retro-cttrvcB. 
Page 148, line 8. Also Mr. H. W. Edgell's cabinet. 

Page 150, line 25. The labrura figured probably belongs to ^' A: peltastes " as a synonym for which 
I should have quoted " Decade 2, GeoL Surv., pi. v, figs. 2, 4.'* They are reproduced in our PL XX, 
which see. 

Page 158, line 29, dele " Abereiddy Bay," and insert Llampeter Felfrey," Line 5 from bottom, for 

* cognota^ read * cognita,* 

Page 154, line 19, for " Llai^beilo Flags ?" read "Oaradoc.^' Line 7 from bottom, for ' basin* read 

* basim* ^ 

Page 156, line 7, for " Shropshire" read * Horderley ;' the species is local there. 
Page 158, note. There has since been found reason to suppose the specimen quoted is really an 
American one, not British. 

Page 162, line 22 from top, strike out * cujus^ 

Page 164, line 8 from top, for ' cujus caput rotundatum^ read ' capite rotundato' 

Page 168, line 12 from top, for ' Wrac' read * Wrae: 

J. W. S. 
March 12th, 1866. 



PLATE I. 

DKVONIAN AND LOWBB 8ILUEIAN. 
Fig. 



Phaeop$ granulattu, Munstsb. From Upper DeTonian Bocks. Fig. i» Newton BosheD. 

(Mr. Pengelly's cabinet.) Figs. 2, 3, 4, Fetherwin, Cornwall. (Hus. 
Pract. Geology.) Fig. 4 a is fig. 4 enlarged. 

5—7. „ ktvia, Mi7N8TEB. Knowl Hill, near Newton Biubell. (Figs. 5, 6, Mr. Pengelly'B 

cabinet. Fig. 7» Mr. Yicary's collection.) 

8. „ eryptaphihalmua, Emmb.? Newton Bnsbell. (Mas. Fract. Geology.) 

9 — 15. ^, latijtans, Bbonn. From the Uppermost Devonian or Pilton Groap, near Barnstaple. 

Figs. 9, 10, somewhat distorted. (Mas. Pnibt. G^logy.) (Fig. 11, 
cabinet ot Mr. Townsbend Hail.) Fig 1 1 a, eye, with spaces between 
the lenses marked oat into hexagonal arese on the inner cast. Fig. 12, 
specimen with Tcry prominent caps in the inner cast, t. e. with thickened 
cornea. Fig. 13, specimen with thinner cornea and less prominent caps. 
Fig. 14, Baggy Point, N. Devon. (Mas. Pract. Geol.) 

16. „ „ Variety with narrower axis and more side ribs. Newton Boshell. (Mas. 

Pract. Geology.) 

17 — 19. Phacap* funetaiui, Steiningbb. Liskeard. (Figs. 17» 18, Mr. Pengelly's cabinet. Fig. 19, 

Mas. Pract. Geology.) 

20. „ BrongtUartu, Pobtlock. Montgomeryshire, Lower Silorian. (Mas. Pract. Geology.) 

21— '25. „ ,, From Tyrone. Portiock's figared specimens. 25 a. Magnified. 

26. „ „ Variety or $ form. (P. Dalmani, Portlock, figared specimen.) 

27, 28. Phaeopa ineerius, De8IiONGCHAh?s. Lower Silurian pebbles of Budleigh Salterton, S. Devon. 

(Mr. Vicary's cabinet) 

29, 30. „ Juketih Salteb. N. Wales. (Mas. Pract. Geology.) Caradoc Bocks. 

31, 32. „ alifronst Id. From N. Wales (copied from figares in the Woodwardian Synopsis). 

33, 34. „ „ „ Nfc Wales (from specimens in the Mas. Pract. G^logy). Caradoc. 

35. „ mtmtM, Id. Qaartzite of Gorran Haven, Cornwall. (Mas. Pract. Geology.) Uan- 

deilo Bocks f 

36 — ^38. „ apieulatus, Saltbb. Horderley, &c., Shropshire. Caradoc. (Mas. Pract. Geology.) 

39—41. „ /omefji, Pobtlock. Figared specimens, Waterford. Caradoc. (Mas. Pract. Geology.) 

41 a. „ „ „ . Tail of the same, magnified. 

42. „ obtuii^audatua, Sxlteb. Fine specimen in the Woodwardian Maseam, from ConiaUm 

Flags. Caradoc Bocks. 

43—45. ,f „ Varioasly distorted specimens. (43, 44, Brit. Mas. 45, Mr. SdgeU*8 

cabinet.) 



PLATE II. 

UPPEE SILURIAN. 

Fig. 
1. Phaeops Stokeni, Milns-Edwabbs. Abberley Hills^ Wenlock Shale. (Muft. Pract. G^logy.) 

2 — 5. „ ,, From Dadley. (Mr. Maahen's cabinet.) 2 a. Head, enlarged (3 a is 3 

magnified). 4. Tail. 5. Eye, magnified. 

6. Phaeopt Stokeaii. Locality uncertain. Wenlock Shale of N. or S. Wales. (Mob. Pract Geologj.) 

7 — 10. „ Mtuheni, Salter. Of Tarioos ages ; from the Wenlock Shale, Malrem. 9 a* TSail, 

enlarged. (Cabinets of J. Mashen, Esq., and G. Ketley, Esq.) 

11, 12. „ „ Larger specimens, Dadley. (Gray collection, Brit. Mas.) 

13,14. Phacops coMtrictus, ^ALTE^ Wenlock Shale, Malvern. 13 a. Tail, enlarged. (Dr. Grindvod'a 

cabinet.) 

15. „ „ (15 a, side view; 15 b, magnified.) 15 c. Eye^ the same spedes. (Mr, 

Ketley's cabinet.) 

16. „ • „ The same species. Wenlock Limestone ; Dudley. (Brit. Mus.) 

17 — 25. PAafop« Doumtn^'ie, MuRCHisoN, Tar. a, vulgaria. All from Dudley and Walsall. Fig. 17* ft 

cluster, in the Brit. Mus. Figs. 18, 25, the specimens figured in the 
original ' Silurian System,' and now in the cabinet of Mr. W. Matlieva» 
junr., of Edgbaston. Fig. 19, half-coiled specimen (Professor Tennant^s 
coll.). Fig. 20, completely coiled (Decades of Geol. Surrey). Fig. 21, 
young ditto (Mr. Mushen's cabinet). Figs. 22, 23, large specimons 
(Brit. Mus., Gray coll.). Fig. 24, form with large eyes, Malveni, in 
Wenlock Shale. (Mr. Ketley's cabinet.) 

26 — 29. „ ,1 Large-eyed variety, /3, maerop9. Fig. 26 is copied from the Surrey Decades* 

Fig. 27, large specimen, Malvern, Wenlock Shale. (Mr. Ketley's caliinet.) 
Fig. 28. Dudley. (Brit. Museum.) Fig. 29, internal cast, 
Wenlock Rocks, near Cardiff. (Mus. Pract. Geology.) 

30. M „ var. y, inflatua. Malvern Limestone. (Dr. Grindrod's cabinet.) 

31—32. „ „ Probably the same variety. Fig. 31, certainly so (glabeUa ottly)» 

Ledbury. Fig. 32, internal cast, same locality. Both are figured in tliit 
Decade 7» Geol. Survey, and are in the Mus. Pract. Geology. 

33. ,, „ Interior cast of tail. Eastnor, near Ledbury. (Mua. Pract Gedlnfyii} 

Wenlock Limestone. 



34. o „ Dissection of the species. (Decades Geol. Survey.) a. Anterior ring, 

the eyes. h. Underside of head (hypostome), bearing the lalina, 
c. Glabella and fixed cheeks, d. Magnified eye. e. Lenses and intersflifid 
granules, still more magnified. /. Casts of the cups which support 
lenses, g. Thorax-joints, h. Underside of the pleurae of ditto. a«. 
of ditto. All more or less enlarged. 



PLATE III. 

m 

UPPBR SILURIAN. 
FlO. 

1, 2, 8. Phacops Weaveri, Salter. Pigs. 2, 3, are fix)m (May Hill? or) Ludlow 

Rocks, Horseshoe Farm, Tortworth. Fig. 1, the head, is 
added from the May Hill Rock of the neighbourhood 
to complete the figure of the species. (Mus. Fract. 
Geology.) 

4 — 14. ,, caudlatus, var. a. Various figures of ordinary variety, vu^aris, young 

and old, from Dudley. Fig. 4, Mr. Mushen's cabinet, 
Rushall Canal. Fig. 5, British Museum. Fig. 6, in- 
terior cast, Ledbury. (Mus. P. Geology.) Figs. 7, 8, 
labrum, from Mr. Mathews' and Mr. Ketley's cabinets. 
Fig. 9, side view of head, Dudley. (Mus. Pract. 
Geology.) Fig. 10, eye (Dr. Grindrod's cabinet), Led- 
bury. Fig. 11, same, magnified. Fig. 12, interior cast, 
Ledbury (Mus. Pract. Geology), shows the casts of 
the interior of the gland-like tubercles (see p. 52), 
such as are seen on the exterior of figs. 16, 17. 
Fig. 13, large but worn Dudley specimens (in Brit. 
Mus.), figured by Konig under the name of Asaphus 
myaps. Fig 14, fine interior, in Mr. Mushen's cabinet. 

15. „ „ Young (Brit. Mus.), showing the central tubercles. 

16, 17. „ „ Dwarf specimens, retaining the characteristic tubercles of 

the young state ; Ledbury. (Fig. 16, from my own 
cabinet. Fig. 17, Mus. Pract. Geology.) 

18. „ „ var. 8, aculeatus. Wren's Nest, Dudley (Mr. Ketley's 

cabinet). AH the above are from the Wenlock Lime- 
stone. 

19 — 28. Phacops longicaudatus^ Murchison. Figs. 19 — 21, ordinary variety, a. Figs* 

22 — 28, short-tailed variety, /3. AD fifom Wenlodt 
Shale. Figs. 19, 20, are Burrington specimeat*. 
(Mus. Pract. Geology.) Fig. 21, Brit. Mus. Kg^ 
22—25 are from the Wenlock Shale of tte- 
Malvem Railway. (Mr. Mushen.) Fig. 23, Di^ 
Grindrod. Fig. 26, Brit. Mus. Fig. 27 is &om 
the Rushall Canal. (Mr. Mushen's cabinet) 



PLATE IV. 

UPPER AND LOWER SILURIAN. 
Fig. 

1. Phacopa caudatus, var. fi, iuberculatfhcaudatus. A large and fine specimen in 

Dr. Grindrod's cabinet, Lower Ludlow, Malvern. 

2. „ caudatus, junior. Mr. Mushen's cabinetj Dudley. 

3. 4, 5. „ „ var. y, neanlis. Vinnal Hill, Ltidlow. (Mus. P. Geologj.) 

6 — 9. „ Weaveri, Salter. Fig. 6, imperfect head from Tortworth. (Mus. P. 

Geology.) Fig. 7, tail, ordinary size, TortwortL Figs. 
8, 9, tails of mucronate variety. May Hill SchiBt, Marloes 
Bay, Pembrokeshire. (All in Mus. P. Geology.) 

10. Phaccps imbricatulua, AngelinP May Hill Rocks, Presteign. (Mus. P. 

Geology.) 

11, 12. „ mucronaius, Brongniart. From near Bala. (Mus. Pract. Geol.) 

13 — 15. „ ^rir^sca/o-caifflKs^, Portlock, his original-figured specimens. Fig. 13, 

natural size. Fig. 14, restored figure, reduced 
size. Fig. 1 5, labrum. All from the Caradoc of 
Desertcreat, Tyrone. (Mus. Pract. Geology.) 

16, 17. „ ampAora, Salter. Grug, near Llandeilo. (Mus. Pract. (jreology.) 

1 8 — 23. „ macroura, Sjogren. From the Caradoc of Acton Scott, &c., Shropshire. 

Figs. 18, 19, adult head and tail. (Ludlow Museum.) 
Fig. 20, eitemal cast of head, middle age. (Mus. Pract. 
Geology.) Fig. 21, labrum (Ludlow Museum), showing 
the perforation a, which marks the place of the ascending 
process. Fig. 22, perfect tail, and fig. 23, very young 
tail, pointed. (Ludlow Mus.) 

24, 25. „ conophthalmus, BoeckP Fig. 24, young heads. (Mr. Lightbody'a 

cabinet.) Fig« 25, internal cast of head firom 
Llansantffiraid Glyn Ceiriog, N. Wales. (WoodU 
wardian Museum) ; for figure of tail from 
locality, see PI. VI, fig. 25. 



TABLE V. 

LOWER SILURIAN. 
FIQ. 

1. Cheirurm bimucronatua, Murch. Large internal cast from Caradoc Strata, 

Sholeshook, Pembrokeshire, also figured in Me- 
moirs of Geol. Survey, vol. ii, pt. 1, pi. vii, fig. 4. 
(Mus. Pract. Geol.) 

2. ,; „ „ Smaller head, ext^nal surface, Caradoc 

Strata, Chair of Kildare. (Mus. Pract. Geol.) 
8. „ „ „ Young. May Hill Sandstone of Norbuiy. 

(Mr. W. Edgell's cabinet.) 

4. „ „ „ Young, distorted (Ceraurus WiUiamsii, 

McCoy, figured specimen), Llandovery Rock, 
Llandovery. (Woodw. Mus.) 

5. „ „ „ Labrum of large specimen. Chair of Kil- 

dare. (Mus. Pract. Geol.) 
6 — 8. „ ffelasinaaus, Portlock. Fig. 6, tolerably perfect surface of 

« Ayrshire specimen. (Mus. Pract. Geol.) 

Figs. 7, 8, Portlock's figured specimens from 
Tyrone. Both are Caradoc localities. 
9 — 12. „ Juvenis, Saltbr. Fig. 9, exterior of glabella, Chair of Kildare. 

Fig. 10, internal cast, Sholeshook, Pembrokeshire. Fig. 

1 1 , side view of same. - Fig. 1 2, tail from Chair of 

Kildare. Caradoc Beds. (All from Mus. Pract. Geol.) 

18. r, octolodatus, McCor. Caradoc of Pen whapple, Ayrshire. (Brit. Mus.) 

14. „ „ The same, tail* from Rhiwlas, Bala. (Mus. Pract. Geol.) 

(Probably this is the C. clavijrons, Dalman ; C. afinU, 
Angelin.) 
16. „ cancrurus, Salter. Originally described specimen, from the Chair 

of Kildare. (Mus. Pract. Geol.) 

16. „ „ ? Chair of Kildare. (Sir. R. Griffith's coll.) 

17. „ Sedfftoicki, McCot. Uandeilo Flags of Builth. (Woodwardian 

Museum.) 
18 — 20. „ Frederici^ Salter. Upper Tremadoc Slate of Portmadoc, N. 

Wales. (Fig. 18, Mr. D. Homfray's cabinet. Fig. 
19, Mr. Ash's cabinet. Fig. 20, Mus. Pract. Geol.) 
21. „ Frederici ?^ variety. Same formation and locality, Garth Hill, Port- 

madoc. (Mr. D. Homfray's cabinet.) 
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TABLE VI. 

UPPER AND LOWER SILURIAN. 

UPPER SILURIAN. 
FlO. 

1. Sph^erexochuM mirut, B^YBiCR. Dudley. (Mr. Shedden^s cabinet.) Young coiled spedmea. 

2, 3, 4. „ „ Of variout ages. From the Wenlock Shale of Malvero Tunnel. (Dr. 

Grindrod's cabinet.) 

5. Acoiled-np specimen. (Brit. Mus., Gray coll.) 5 a. The head, dissected, front new, showing 

the anterior glabella-farrows, and at 6 the anterior segment, the cheeks connected by tho 
hypostome, without the intervention of a rostral shield, c. The convex eye. d. The 
lentiferous surface, magnified, the lenses removed. 

6. The same viewed dorsally, and showing the strong basal glabella-farrows, the surface finely 

. granular, b. The cheeks. A minute tubercle indicates the place of the head-spines, c. A 
body-ring, third or fourth, showing the position of the fulcrum (cQ, and the prominence 
behind, against which the fulcrum abuts, e. Incurved tip of pleara. /. Last thoras- 
segmenty the fulcrum near the axis. In this and the preceding figure the pleure are repre- 
sented as flattened out to show their characters ; they would appear much shorter on 
viewing them from above, ff. The tail, magnified. (Figs, e to ^ are from Capt. T. 
Fletcher's Dudley collection, now in the Fitswilliam Museum, Cambridge.) 
7» 8. CAeirurus articulatw. Monster. A large and a small head from Mr. Pengelly's cabinet. 

From Lammaton, Torquay, in Middle Devonian Limestone. 
9. „ bimueronatut, Mubchison, var. fi, A half-grown but very perfect specimen. 

(Cabinet of Mr. E. Hollier, junr.) Dudley. 
10. A fine specimen, shortened by pressure, from Mr. Eetley's collection. Same variety, — fi. 

1 1 a, 6. A Malvern specimen, cleared by Mr. C. Ketley, and now in his cabinet. It shows the labrum 

and the central mucro to -the tail, var. a. II b. Side view of ditto. 

12. Labrum, also from Mr. Ketley's cabinet. 

1 3. Shows the interior view of the same organ. At a, a, the ascending processes, which are attached 

to the sides of the glabella. 6, b. The incurved triangular plates. There is a hollow space 
nnder the ascending processes, answering to the lateral notch on the upper surface (fig. 12). 

14. Pleurae of C. bimueranaius, from a specimen in Mr. Mushen's cabinet. The lower figure is an 

internal caiftt of ditto, copied from the Decades of the Survey, a. The posterior fulcral taberde. 
b. The anterior tubercle, e. Free tip of pleura, d. Cast of vertical ridge on interior anrface. 

15. 16. Tails of young specimens, var. a.- Dudley collections. 

17. Entire young specimen, var. a. (Mr. Mushen.) Dudley. 

18. C bimuermUUus, var.jS, centralis, Dudley. (Mr. E. Hollier, junr.) 

(Figs. 19 — 24 are from the Mus. Irish Industry.) 
19« 20» Phaeopt nudua, Salter, a, b, e. Fragmentary heads. Fig. d h e magnified, e. Eye, 

magnified. /. The lenses, magnified. Fig. 20, tails, two specimens. 
Upper Silurian Limestone^ Dingle, Co. Kerry. 

LOWER SILURIAN. 
21—24. Phaeopa BaUyi, Salter. Caradoc of Tramore, Co. Waterford. 24 a. Interior cast of taiL 

b. Exterior cast. 

25. „ eonopthalmua^ BoscK.? Caradoc, N. Wales. (Cambridge Museum.) 

26. Sphnerexoehua mirus, Betbich. Caradoc* Chair of Kildare. (Mus. Pract. Geology.) 

27. 28. „ bocpi, Salter. Caradoc. Haverfordwest. Fig. 27 (Mus. P. Geol.). Fig. 28, 

Westmoreland. (Cambridge Museum.) 
29, 30. Amphion pseudo-artieulatus, Pobtlock. Caradoc of Tramore, Waterford. (Mus. Pract. 

Oeology.) 

31. ,i benevolenif Salter. Caradoc of Newtown, Waterford. (Mus. Pract G^logy.) 

32. „ pauper, Salter. Caradoc of Tramore. (Mus. Irish Industry.) 



PLATE VIL 

UPPER SILURIAN (WENIX)CK). 

Figs. 1 — 12. Detphon Forbesii, Baerande. All the principal specimenB known. 

1' „ „ The most perfect specimen extant ; natnnil size and magnified. It is in the 

rich cabinet of my friend Dr. Grindrod, of Malyern» and shows the eyet» 
pleurae, and tail, to perfection. Malyem Tunnel* 

2. „ „ A younger, but nearly perfect, example. Same locality and cabinet. 

3. „ „ From Mr. C. Ketley's collection. Same locality. 

4. ,y „ Young head, from the late Mr. Mushen's collection. Dudley. 

5. „ „ Somewhat older. Dudley. CMr. Mushen's cabinet.) 

6. „ „ Largest head known. (Mr. Mushen's collection.) 6 a. Front view. 6 }. 

Sideview. Dudley. 

7. 9, „ Portion of glabella, magnified. 

8. „ „ Side riew of perfect eye and free cheek ; from fig. 1 . 

9. „ „ Showing the supporting folds of the eye (the lentiferons surface lost) from 

fig. 5. This specimen also shows the curious blunt process on the forward 
edge of the head -spine. 
10 a. f, „ Mr. Ketley's specimen, showing hypostome and labrum, and the underside 

of the first six pleurse ; a beautiful specimen, which also shows the eyes in 
place. 10 6. The same, enlarged. 10 c. Is a magnified front view of the 
iabrum ; 10 d, side view of ditto. From Malvern Tunnel. 

11. „ „ Tail, and part of the tenth body-segment. Dudley. (Woodwardian Museum.) 

12. „ ,, Do., enlarged to twice its size. (Mr. Mushen.) Dudley. 



Figs. 13 — 20. Siaurocephalua MurehtMni, Babr. 

13 a. J, A Dudley specimen, from Mr. £. HoUier's cabinet, magnified. 

13 6. „ Side yiew of another. (Same cabinet.) Dudley. 

14. „ Coiled specimen. (British Museum.) Natural size. 

15 a. „ Do. a fine example from Dr. Grindrod's cabinet: Wenlock Shale, MaWem. 

a. Natural size, b. Magnified. 

16. „ Do., showing the border-spines to the head. (Same cabinet.) 

17. „ Fragment with the frontal crest of tubercles and the blunt Iabrum. 

(British Museum.) 

18. „ Middle and last body-segments, and tail; from the Decades of the 

Survey ; partly restored, and magnified. 



LOWER SILURIAN.— CARADOC, 

19. Siaurocephalua MurehUoni. Small specimen, figured by M'Coy, and in the Woodwardian 

Museum. Rhiwias, Bala, N. Wales. 
20 a. „ „ Do. (In Mus. Pract. Geology.) Same locality ; 20 6, en- 

larged. 
Fig. 21. „ globieep8y Pobtlock. The original specimen figured in Portlock's work 

and in Decade 1 1, Geol. Survey, a. Natural size ; b, enlarged ; 
the tail is broken off at the apex. Tyrone. 
Figs. 22 — 24. „ unieuSy Thomson. A series of fine specimens from Professor Wyville 

Thomson's cabinet. Others are in the Museum Pract. Geology. 
Girvan, Ayrshire. 
22 a. „ „ The same head, front view, nat. size ; 6, viewed sideways, c. Fig. 

22 magnified; it shows the gibbous glabella, forward eyes, 
and minute free cheeks. 
23, 24. „ „ Body and tail. Nat. size, same locality. 

Fig. 25. „ «p. {St. noduionu, MS., Salter), Professor Thomson's cabinet This 

shows many differences from St, unicus, but is not sufficiently 
preserved for me to be quite sure of its distinctness from 
St, fflobicepa. Girvan^ Ayrshire. 



PLATE VIII. 

UPPER SILURIAN (WBNLOCK). 

Figs. 1 — 6. Calpnene tuberculosa^ Salter [Mus. Pract. Geology]. Bomngton, 

Shropshire. 

1. „ „ Full grown. 

2. „ „ Specimen figured in Decade 2, pL viii, 

fig. 1. 

3. „ „ Side view of the same. 

4. „ „ Coiled specimen, showing the labrum im- 

perfect; this is also figured in the 
plate of Decade 2, above quoted. 

5. „ „ Young specimen. 

6. „ „ Another specimen, with the labrum in situ. 
Figs. 7 — 16. „ Blumenbachii, Brongn. Ordinary Dudley variety. 

7. „ „ The largest specimen known, the same that 

is figured in the original ^ Silurian 

System,' and in 'Siluria/ both editions. 

(Cabinet of W. Matthews, Esq., junr., 

Edgbaston, Birmingham.) 
8 a, b, c, „ „ Outlines of characteristic head and tail, 

from a Dudley specimen in Mr. E. 

HoUier's cabinet, Dudley. 
9. „ „ Labrum of the species, from the specimen 

figured in PL IX, fig. 2. (Mus. 

Pract. Geology.) 

10. „ „ Very young Dudley specimen (<7.j»ttfcA^&i, 

Dalman ?), from Dudley. In the 
Gray collection, Brit. Museum. 

11. „ „ Young Dudley specimen, same collection. 

12. „ „ Ordinary half-grown specimen, Dudley. 

(E, Hollier, Esq., junr.) 
13 fl, i. „ „ Under view and side view of a fine spe- 

cimen in Prof. Tennant's cabinet. 
Dudley. 

14. >, „ Specimen with coarse granulation* (Mus. 

Pract. Geology.) 

15. ^y yy Large granulated specimen of the full size. 

(Cabinet of E. Hollier, Esq., junr.) 
Dudley. 
1 6 flf, b. „ „ Two views of very large coiled specimen, 

the granules much worn off. (Cabinet 
of E. Hollier, junr.) 



PLATE IX. 

MIDDLE AND LOWER SILURIAN. 
Figs. 1—5. 

1 . Calymene Blumenbachiiy Brongn, var. a» auetorum. Interior cast, from the Woolhope or 

Lower Wenlock Grits of Bogmine, Shelre, Shropshire. (Mas. Pmc. 
Geology.) The crast of this specimen is much thickened. 

2. ,, Same species and yariety. Llandovery Rock, Mullock, near Girvan, Ayr- 

siiire. (Mas. Pract Geology.) [The labmm figured in PI. VIII, fig. 9, 
is from the same locality.] 

3. „ var. Caraetaei, Fine specimen from a large slab in the Geological Society's 

Museum. Acton Scott, Shropshire. 

4. „ Do. A head from Shropshire. (Mr. Edgell's cabinet) 

5. „ The same variety, from Gen. Portlock's collection in Mas. Pract. Geology. 

(C brevieapitata, Portl., in part.) 
Figs. 6 — 1 1 . „ senaria, Consad. 

6. 7. „ >t (Original figured specimens of Calym, brevieapitata, Portl.) from Caradoc 

Rocks, Tyrone. Interior cast. (Mus. Pract. Geol.) 

8. M „ A head of same species from Caradoc Rocks of Dolbenmaen, near Pwllheli, 

Caernarvonshire. Interior cast. (Mus. Pract. Geol.) 

9. „ „ [A specimen with external crust from the blue Trenton Limestone of Ohio, 

N. America. (Mus. Pract. Geology.)] 

10. „ „ Young, perfect (the specimen figured in the Memoirs of the Geol. Survey, 

vol. ii, plate 1, plate 11). 10 a. Tail magnified. Bala, N, Wales. 

11. ,« „ Head from same locality. (Mas. Pract. Geol.) 
Figs. 12^ 14. „ CambrenM, Salter. 

12. „ „ Interior cast of glabella, Llandeilo Flags, Lann Mill, Narberth. 

13. „ „ Cast of exterior of perfect specimen. Near Llandeilo, in Llandeilo flags. 

(In the cabinet of J. E. Lee, Esq., Caerleon.) 

14. „ „ Same species. (M'Coy's figured specimen of C brevieapitaia, Wood- 

wardian Museum.) 
Figs. 15 — 18. „ TWf/ant, Bronon. 

15,16. „ „ Llandeilo or Arenig Rocks; Gorran Haven, Cornwall. (Mr. Edgell's 

cabinet.) 

17. y, if Tail of same species, from the Budleigh Salterton pebble*bed. (See 

Quart. Geol. Jouni. for 1864, vol. xx, pi. xv, fig. 5, where the same 
specimen is figured.) 

18. ,, „ [Outline head from Nehou, Normandy, for comparison.] 

Figs. 19 — 24. „ duplicata, MvKCRisov. 19. Small specimen, var. a (ma«), Pen Cerrig, Builth. 

(Mus. Pract, Geology.) 20. Dissected head, same locality and collec- 
tion. 21. Large tail, same locality. (Mr. Griffith Davies's cabinet.) 
22. Labrum, natural size and twice magnified ; Builth. (Mus. Pract. 
Geology.) 23. Nearly complete specimen from Builth (Mr. EdgeU*s 
cabinet) ; the front of the head is added in outline from other specimens. 
24. Variety (/osmina), probably the $ form. Trecoed, Builth. (Mus. 
Pract. Geology.) 

Fig. 25. „ parvi/ronSf Salter. Arenig group (Lower Llandeilo). Tai Hirion, Bala (Woodw. 

Museum). 

Figs. 26 — 28. f, id. tar. Murehiaoni. Same formation, west of Stiper Stones, Shropshire. Fig. 

28 ia partly restored in shaded outline, derived from several specimens, 
to show the probable shape of the entire tail. 



PLATE X. 



LOWER DEVONIAN. 



Figa. 1, 2. HomaUmotus elongatus, Salter. Front and side ^iews of a unique specimen in the cabinet 

of Mr. Townshend Hall, of Pilton Rectory, N. DcTon, Lowest 
Devonian ; Meadsfoot, Torquay. 



LOWER SILURIAN. 

Figs. 3 — 10.^ „ bimlcatvs, Saltee. From the Caradoc of Shropshire. 

3. „ ,, Tail, from Wittingslow, Shropshire. (Museum of the Geological 

Society.) 

4. „ J, Body and tail. Same locality and museum. 

.5. ,, „ Choice young specimen. Acton Scott. (Mr. Edgell's cabinet.) 

6. „ „ Specimen from Bala, N. Wales, elongated by cleavage. (Mus. Prael, 

Geology.) 

7, 8. „ „ Young specimens. North Wales. Showing a more conical glabella 

than the adult. (Woodwardian Museum.) 
9. „ „ Fine head. (Mr. Lightbody's cabinet.) Onny River. 

10. „ „ Very young head (possibly of the next species.) Horderly. Mr* 

Edgell's cabinet. 
Fig. 11. „ Edgelli, Saltee. Tail from Acton Scott. (Same cabinet) 

Figs. 12 — 14. „ rudu, Saltee. Caeaboc of North Wales and Shropshire. 

12. ,y „ Giant specimen. Nantyr, near Llanarmon» in the Berwyn Moun* 

tains, N. Wales. (Mus. Fract. Geology.) 

13. ,, „ Probably same species, showing nodular rings to the axis. Candoe 

Grits of Cressage, Shropshire. (Mus. Pract. Geology.) 

14. ,, „ Coiled body (a), and tail (6), from Cader Dinmael, Denbigfaafam* 

(Mus. Pract. Geology.) 

Figs. 15 — I/. „ ^ron^tar^tt, Deslongsghamps. From the Lower Silurian pebbles, Badk^|[Pi 

Salterton, S. Devon. (Mr. Ticary's cabinet.) 15. Head, w«Biia|^ 
the free cheeks. 16, a, b. Body ring; a shows the blunt tmkjjt 
the pleura, h the axal point. 16. Is an edge view of the 
17. Tail, with serrate edges. 

Fig. 18. „ — 9p. Same locality and cabinet. The last two are also figured in the 

Geol. Joum., vol. zx. 

< 

^ Wrongly 2—10 at bottom of plate. 



I.l!Wh,R FILIJRIAN. 



DEVONIAN, 



PLATE XI. 

UPPER SILURIAN (WENLOCK). 

Figs. 1 — 11. Homalonotiis delpkinocepkalus, Green. 

1. „ „ From Dudlej": the finest known. This 

is the specimen figured in the ' Silurian 
System/ and is in Mr. Blackwell's 
possession, la. Is a side view of 
the same. 

2. „ „ A smaller specimen. (Mr. E. Homer's 

collection.) 

3. „ „ A very young one. (Mr. Edgell's cabinet.) 

Invaluable, as showing the eyes. 3 a. 
The same, magnified. Fig. 6. The 
magnified eye. Dudley. 

4. „ „ Somewhat older, and also showing the 

lentiferous surface perfectly. (From 
the cabinet of Mr. E. HoUier, junr.) 

5. „ „ The angle of the cheek, with the squamate 

granules. (From Mr. Blackwell's 
specimen.) 

6. „ „ Eye and free cheek of fig. 3, magnified, 

to show the eye-lenses. 

7. „ „ Labrum, interior view. (Mr. E. HoUier, 

junr.) 

8. „ „ A thorax-ring, the fulcrum close to the 

puncta which mark out the axis. 

9. 10. „ „ Pleurae enlarged, to show the squamate 

character of the granulation. 
11. „ „ Tail from large specimen. (B. HoUier, 

junr.) 
All the above are from the Dudley Limestone. 



Fig. 12. Homalonotus cylindricm, Salter. See p. 116, figs. 27, 28 (woodcuts), for 

a more complete specimen. Woolhope Lime- 
stone, Woolhope. (Cabinet of Mr. H. Edgell.) 



PLATE XIL 

UPPER SILURIAN (LUDLOW ROCK.) 

Fig. 1 . Homalonotus {Koeniyia) ludensis, Salter, (not of ' SB. System *). Nat. 

size. So far as known, a unique 
specimen. (Mr. Edgell's cabinet.) 

Figs. 2—1 0. „ Kfiiffhtii, Kobnig. 

2. „ ^, Perfect head, showing the sinuated front; at 

d, the attachment for the labrum. (Mr. G. 
Cocking's collection.) 

3. ' „ „ Fine specimen, from Ludlow Museum, with the 

crust preserved (all the others are casts). 

4. „ „ Interior cast, showing the depressed sp^M^es at 

the base of the cheeks. 

5. „ „ Half-coiled specimen, copied from the ' Silurian 

System.* Ludlow. 

6. „ „ Half.grown specimen, the original from which 

Dr. Koenig's figure in the *Icones Sectiles' 
was taken. Probably from Radnorshire. 

7. „ „ The largest specimen known: from the Upper 

Ludlow Rock of Malvern. (Dr. Grindrod's 
cabinet.) 

8. 8«. „ „ Side view of the same. 8 a. Two of the pleurae 

magnified, to show the granules (not squamae) 
in this species. 

9. „ „ Side view and underside of tail; showing the 

strong broad fascia, granulated and angularly 
bent along its middle. Ludlow. (Mr. CJock- 
ing's cabinet.) 
10. „ „ Labrum of an Upper Ludlow specimen. Ludlow 

Museum. (Mr. Edgell's cabinet.) 
Fig. 11. „ Johannis, Salter (see also PL XIII). Wenlock Rocks 

of Carmarthenshire. (Mus. Pract. Geology.) 






PLATE XIII. 



UPPER SILURIAN. 



Figs. 1 — 7. Homahnotits JoAannis, Salter. A new species, from the Wenlock Shale 

of Usk. (Cabinet of Mr. John E. Lee, Gaerleon.) 

1 . ,, ,, Largest head known, interior cast. The oval spaces 

at the base of the cheeks are well seen. 

2. „ „ Showing the rostral shield, and the granular cheek- 

border — interior cast. 

3. „ „ Imperfect body, and pointed tail, interior. 

4. „ „ Exterior cast, in gutta-percha, of the body-rings. 

5. „ „ The pleurae from fig. 7, enlarged, to show the 

emarginate tips, and the spinose granules on the 
border. 

6. „ „ Large but less perfect specimen. Same cabinet. 

7. „ „ Most complete one known, showing the rostral 

shield, and the deep circumscription of the gla- 
bella and axis of the tail. The crust is pre- 
served in part, and is magnified in fig. 5. 
Fig. 8. „ Kniyhtii, Murchison. The original specimen figured in the 

' Silurian System.' (Mus. Geol. Society.) 



LOWER SILURIAN. 



The following are from the Budleigh Salterton pebbles in Mr. Vicary's cabinet. 

Fig. 9. Ho^nalonotus BronffniarHi (see PL X), showing the serrated border and verti- 
cal margin. Nat. size. 

Fig. 10. „ Vicaryi, n. sp. 10 a (marked H. Winwoodii on plate). A smaU 

Budleigh specimen. [10 d. A Normandy specimen 
for illustration. Mus. Geol. Soc!] 

All the figures except fig. 5 are of natural size. 



PLATE XIV. 



LLANDEILO FLAGS. 



Figs. I — 7. Ogygia BucAii, BROiioNiARTr A series of fine spedmens from Builth, 

in the cabinet of Mr. Griffith Davies, CUmdedejr 
Street, Islington. 

1 . M „ Group of the female form, not My grown. 

2. », w The same variety, or ? form. 

3. „ „ Large head of the ij form, showing the lineation of the 

surface, and the labrum shifted from its natural place. 

4. „ „ (7 form, not fnUy grown ; the glabeUa-frurrows strongly 

marked. 

5. „ „ Young specimen. 

6. „ „ Young specimen ; the original of Trinudeus amphoides 

figiu^ed in the * Sil. System.' 

7. „ „ Eye, natural size. a. Lenses of the same, magnified. 

Figs. 8, 9. Ogygia angmtiasima^ Salter. From the same cabinet and locality. 



PLATE XV. 



LLANDEILO FLAGS. 



Figs. I — 6. Ogygia BucAii, Brononiart. 

1 . M „ Male fonn <J , Builth (jMr. Davies' cabinet), of the trae 

convexity (most of the specimens are flattened). 

2. ,» » Specimen showing the labrum in situ. (Same cabinet.) 

3. „ „ Labram. (Mus. Fract. Greology.) 

4. „ ,y Portion of the striated upper border of the tail. 

5. ,i ,f Female form $ ; a variety with the dorsal tubercles con- 

spicuous. (Mus. Pract. Geology.) 

6. „ „ Female form; a fine external cast. Presented to the 

Mus. Fract. Geology by R. Banks, Esq., of Kington. 
Figs. 7, 8. Ogygia ? ? (or Phaccpd) mbduplicataj Salter. Llandovery Rocks of 

Haverfordwest. (Cabinet of Mrs. Breawell, Brighton.) 



PLATE XVL 



LLANDEILO FLAGS OF BUILTH, RADNOBSHIRE. 



Figs. 1 — 14. Ogygia Comdenais, Murchison. Chiefly from the cabinet of Mr. 

Griffith Davies, of Cloudesley Street, Islington. 
The smaller specimens (figs. 2 — 6) are from the 
Shales of Trecoed, North of Builth, and are in 
the Museum Pract. Geology. 

1. „ „ Male cf form P with pointed head. Gilwem, near 

Llandrindrod. 

2. „ ,, Young specimens, but with the full number of 

rings. Trecoed. 

3. 4. „ „ Distorted young specimens. Trecoed, Builth. 

The number of rings not quite certain. 

5. „ „ Very young state, with only six body-rings. 

6. „ „ Somewhat older, with seven rings. 

7. „ ,, Half-grown specimen, the head has slipped over 

three of the body rings, and only five are visible. 

8. „ y. The originally figured specimen, from the Corndon 

Mountain, Shelve. (See ' Siluria,* pi. iii, fig. 4.) 

9. „ „ Very large specimen, showing impression of 

labrum, and the caudal fascia below. Gilwem. 

10. „ „ Young specimen, with labrum in situ. Gilwem. 

11. ,, y, Full-grown female $ form, rounded at both ends. 

12. 13, 14. ,, „ Half-grown specimens. Gilwem. 



PLATE XVII. 

LOWEST SILURIAN (ARENIG GROUP). 

Figs. 1 — 7. Ogygia Selwynii^ Salter^ 

1. „ „ Restored figure (not quite correct in proportions, the 

glabella should be broader), chiefly from specimens 
in the Museum of Practical Geology. 

2. ,, „ Glabella. (Mr. Lightbody's cabinet.) White Grit 

Mine, Shelve. 

3. „ „ Compressed. Prom Llanfaelrhys, Aberdaron, South 

Carnarvonshire. (Mus. Pract. Geology.) 

4. „ „ Large caudal shield. White Grit Mine. (Mus. Pract 

Geology.) 
5, 6. ,, „ Thorax-joint and caudal shield. Same locality and 

cabinet. 

7. „ „ Labrum. Same locality. (Mr. Lightbody's cabinet.) 
Figs. 8 — 10. Ogygia peltata, Salter. From Whitesand Bay, St. David's, Pem- 
brokeshire. 

8. „ „ A figure partly restored, and made too narrow in the 

axis, and the eye wrongly placed. Please to correct 
this by fig. 10. 
9, 10. „ „ Parts of one fine specimen, pressed by cleavage-action 

into a shorter form than ordinary. (Cabinet of J. 
E. Lee, Esq., Caerleon.) Fig. 9 should show faint 
traces of the intermediate furrows of the tail-ribs ; and 
fig. 10 shows the labrum broken at the tip, so as to 
look like an Asaphtia, It is, however, incomplete, 
and must have been pointed, as in Ogygia, 



tremauoc rocks (uppermost Cambrian). 

Figs. 11 — 13. Offygia 8Cutatrix,^\.vi^K. Fig. 11, the specimen originally found at 

Garth, in Upper Tremadoc. Fig. 13, labrum, im- 
perfect, from Portmadoc. (Mus. Pract. Geology.) 
Fig. 12, tail from West of Penmorfa, Lower Tre- 
madoc. (Mr. Ash's cabinet.) 



PLATE XVIII. 



CARADOC AND LLANDEILO ROCKS. 



Figs. 1 — 5. Asaphm radiatus^ Salter. 

1. ,, yy Largest specimen known. Berwyn Mountains. 

(Collection of Mr. Blunts of Shrewsbury.) 

2. „ „ Small but perfect specimen, figured by M'Coy as 

A. latico8tatus. Bala, North Wales. (Woodw. 
Mus.) 

3. „ „ Tail, compressed. Same locality. (Mus. Pract. 

Geology.) ^ 

4, 5. „ ,, Caudal shields, shortened by pressure. Caradoc 

Slates of Louth, Ireland. 

Fig. 6. Asaphm laticostatus, M'Cot. The only specimen known. Llandeilo 

flags, Maen Goran, Builth. (Woodwardian col- 
lection.) 

Figs. 7 — 10. Stygina latifrona, Portlock. (Chiefly specimens figured in Decade II 

of Geol. Survey.) Tyrone. 

7. „ „ Compressed laterally; best specimen known. (Mus. 

Pract. Geology.) 

8. „ „ A Uttle shortened by pressure. (Mr. J. E. Lee's 

cabinet.) 

9. • „ „ Epistome and labrum, (Prof. W. Thomson's cabinet.) 
10. „ „ Dissected head, from various specimens. It shows 

there is no rostral shield. 
Fig. 11. Stygina Murc1mon(B, Murchison. Head and tail j&x)m the only 

locality known. Mount Pleasant, Carmarthen. 



PLATE XIX. 



LLANDEILO FLAGS. 



Figs. 1—4. Barrandia {Homalopteon) radians^ M*CoT. In various stages of growth. 

1. „ „ „ Young, with only four thorax-rings 

developed, a^ natural size; b^ 
magnified. Wellfield, Builth. 

2. „ „ „ Somewhat older, with seven thorax- 

rings. Pencerrig, Builth. 

3. „ „ „ Not quite half grown, the eighth 

thorax-ring partly developed. 
(All the above in the Mus. Pract. 
Geology.) 

4. „ „ „ Full-grown tail. Gwemyfyd, Builth. 

(Mr. J. E. Lee's cabinet.) 
Fig. 5. Barrandia {proper) Cordai, M'Coy. The only specimen known. 

Pencerrig, BuUth. Once and a 
half natural size. The true length 
is represented by the line beside 
it. 5 a, A thorax-ring, enlarged. 
(Woodwardian Museum.) 
Figs. 6 — 10. Barrandia (Homalopteon) Portlockii, Saltkb. 

6. „ „ „ Large specimen, partly restored. 

6 a. One of the thorax-rings ; 
diagram. 
• 7. „ „ „ Young specimen. 

8. „ „ „ Full-grown caudal portion. 

9. „ „ „ Labrum, with one side and the tip 

broken o£f. 
10. „ „ „ Head, showing glabella-furrows very 

perfectly. The free cheeks are 
wanting in all our specimens. 

Figs. 3, 4, 6 — 10 are natural size; figs. 1, 2 magnified ; fig. 5 enlarged one half. 

Figs. 6 — 10 are from the Mus. Pract. Geology. 



PLATE XX. 



LOWER TBEMADOC SLATES AND ABENIG GBOUP. 



Figs. 1, 2. 



A&BNIO BOCKS. 



lUanopm TAomsoni, Salteb. From the mine-works at Ritton Castle, 

Shelve, Shropshire. (Mus. Pract. Geologjr.) 



Figs. 3—12. 

3. 
4. 

5. 

6. 

7. 

8—11. 

12. 

Figs. 13—19. 



i> 
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LOWER TBBMADOC SLATES. 

Nto6e Homfrayi, Salter. Fenmorfa Church, near Tremadoc. (In 

the cabinet of Mr. David Homfiray.) 
Nearly full-grown, the &ee cheeks only wanting. 
Head, showing more or less completely the glabella- 

furrows. 
Tail, showing the caudal fascia well. (My own 

cabinet.) 
Complete head; the free cheeks obtuse, not 

pointed. (Probably i .) 
Young specimen (<J form), the general shape 

and the axis being narrower than usual. 
Outline diagrams from actual specimens, showing 

the true position of the glabella-furrows. * 

Broad ( ¥ ) form^ compressed and shortened by 

cleavage. 

Pdlocephalus inmtatus, Salter. Specimens of all ages and various 

L /Y^ degrees of compression in the rock. Fig. 16 

' ' is the fiy ; but the metamorphosis has not yet 

been properly observed. 



PLATE XXI. 



LLANDEILO FLAGS. 



The large and fine specimen of Amphus tyrannus figured in the ' Silurian System/ 
pi. xxiv, as a variety, ornatus. 

[We have, as usual in these plates, restored missing portions in a light tint. No 
inconvenience can arise from this practice so long as care is taken to distinguish accu- 
rately between the real and the missing parts. In the present instance one rib too many 
is added to the tail, which never shows more than twelve side-ribs.] 

This is not the largest specimen known. A. tyrannus grows very nearly a foot in 
length. 



LOW EH SI|,IIRtA^ 
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PLATE XXII. 



LLANDEILO FLAOS. 



Figs. 1—4. Asaphus pelfastes, Salter. 

1. „ „ Fine youug specimen^ showing the lateral lobes of 

glabeUa and long head-spines. (Mus. Pract. 
Geology.) Llandeilo. 

2. „ „ Free cheek and eye. The smooth cornea is re- 

moved, and shows the minute lenses, 4000 or 
more in a single eye. (Mus. Pract. (xeology.) 

3. „ „ Head of young specimen. Llampeter Felfrey. 

(Mus. Pract. Geology.) It is a little shortened 
by pressure. 

4. „ ,, Tail of nearly full-grown specimen. Llandeilo. 
Figs. 5 — 12. Aaaphis tyrannus, Murchison. Old and young. Llandeilo. 

5. „ „ Head of very perfect specimen. (In the cabinet 

of Mrs. Breawell, of Brighton.) 

6. „ „ Labrum from Llampeter Felfrey. (Mus. Pract. 

Geology.) 

7. „ „ Magnified eye-lenses. 

8. „ „ End of large thorax-ring. (Mus. Pract. Geology.) 

9. ,, „ Fine caudal shield. (Brit. Mus.) The nodes on 

the sides of the axis are the internal glands 
mentioned in p. 52. 
10, 11,12. „ „ Young caudal shields. The ribs are shorter and 

more numerous than in corresponding specimens 
of A. peliastes. (Mus. Pract. Geology.) 



PLATE XXIIL 

LOWER SILURIAN (CARADOC). 

Fig. 1. AsaphuB {BasiKcus) Maraloni, Salter. Natural size; 1 a, magnified. 

£ Is a free cheek of a larger specimen. 

Shales of Horderly. (Mr. H. W. 

Edgell's cabinet.) 
Figs. 2 — 7. Asaphus {Basilicus) Powisii, Mxjrchison. Chiefly from the Mus. of 

Pract. Geology. Figs. 3, 4, 6, are from 

Mr. H. Wyatt Edgell's cabinet. 

2. „ „ „ Restored figure, from many specimens. The 

head is not so perfectly known, and is 
only given here in outUne. a Is a free 
cheek from Mr. Edgell's cabinet. 

3. „ „ „ Tail of yoimg specimen. (Mr. Griffitli'i 

cabinet.) 

4. „ „ „ Somewhat older. Horderly. 

5. „ „ „ Large specimen from Waterloo Bridge, 

Conway. (Mus. Pract. Geology.) 

6. ,, „ ,y Labrum, not quite perfect at its base. 

< 

7. „ „ „ Specimen from Dinas Mowddwy, North 

Wales. (Mus. Pract. Geology.) 

Asaphus {Basilicus ?) hybridus, Salter. From the Caradoc Shales (catted , 

in the text " Llandeilo flags" ?) Henlb«'*> 
Amffoed, near Narberth, Carmarthensfain^ / 



Figs. 8, 9. 



LOWER SILURIAN. (Caradoc.) 



PLATE XXIV. 



CABADOC BOCKS. 



Figs. 1 — 5. Asaphus (Isotelus) ffipaa, Dekat. From the Caradoc Rocks of Tyrone. 

(Mus. Pract. Geology.) 

1. ,y „ „ Young specimen, showing labrum. (Pordock's 

/. planus,,^], viii, fig. 1.) 

2. „ „ „ Larger head. {Yortlock's specmeu, I. sderops, 

pi. X, fig. 2.) 

3. „ yy „ Tail of a large specunen. 

4. „ „ „ Quite young. (/. ovatua, Portlock, pi. vui, 

fig. 5.) 

5. ,, >, ,, Free cheek, showing eye and cast of lateral 

tubercle (a). 6 Is ^ cast in sealing-wax 
of the same outer portion of the chedc^ 
showing the pit for the reception of die 
pleurae in rolling up. (Portl., pi. vii, fig. 4.) 

UPPSB TBEMADOC BOCKS. 

Figs. 6 — 12. Asc^kus {Isotelus ?) Hon^rayt, Salteb. (From Mr. D. Homfiray's 

cabinet, and Mus. P. Geology.) 

6. 9, ■ , 7, » Elongated and compressed specimen. 

7. „ „ „ Young individual. 

8. ,, J, ,, Labrum and epistdme; the latter Jess perfect. 

9. ,, ,, ,, Labrum, pressed out of shape. 

10. „ „ », Tail, shortened by pressure, and showing the 

rudimentary rings on axis and sides. 

11. „ „ „ Another specimen^ similarly compressed. 

12. „ „ „ Specimen shortened obliquely. 

All the Tremadoc Slate specimens are firom Garth, Portmadoc. 

Figs. 13j 14. Asaphus {Isotelus?) c^nis^ M'Cor. Toung and older specimen. (Mr. 

Ash's cabinet.) 



r,ncks.i 



PLATE XXV. 



CARADOC E0CK8. 



Fig. 1. Aaaphm ffiffos^ Dekat, variety. This is from Portlock's specimen of 

/. intermedius, from his pi. ix, fig. 5. 
Figs. 2, 3. MapAus {C7yptonymu8) 8cutali8,SAhTZK. 

2. „ „ „ Head (Portl., pi. ix, fig. 4.) Tyrone. 

(Mas. Pract. Geology.) 

3. „ „ „ Body-rings and tail (labelled /. intermedius 

by Portlock). (Same collection.) 
Fig. 4. Jeapkus, sp. undetermined. ' From the CaradocP Rocks of Mount 

Pleasant, Carmarthen. (Mas. Geol. 

Society.) 
Figs. 5 — 10. Aaaphus [Brachyaspis) recti/rans, Portlock. 

5. >, „ ,, Under surface of the head, showing the 

entire epistome. Portl. I. planus, pi. viii, 
fig. 8. Tyrone. (Mus. Pract. Geology.) 

6. „ „ „ Side of head. Ditto. Portl, pi. ix, fig. 1 6, 

7. „ „ „ Glabella only. Ditto. lb., fig. 1 a. 

8. „ „ „ Body -rings and tail. Ditto. /. arcuafus, 

PortJ., pi. ix, fig. 2. . 

9. „ „ „ Fascia of underside of tail. Ditto. lb., 

pi. ix, fig. 2. 
10. „ „ „ Under margin of cheek, shoTving the pit 

for the reception of the pleurae. 

All these are in the Mus. Pract. Geology. 



PLATE XXV». • 

(To aid Plate XVIL) 
ARBNIO ROCKS (LOWEST SILURIAN). 

Figs. 1—4. Oyyyia peltata, Salter. All natural sise. From the vertical black 

slates of Whitesand Bay^ St. David's, Pembroke- 
shire. (See Pp. 138—185, and 177.) 

1. „ „ Intaglio of young <f specimen. (Woodwardian Mus., 

Cambridge, case G^.) 

2. „ „ Very perfectly preserved ? form, showing the place of 

the eye, facets of the pleurae, and the short inter- 
lining furrows of the tail, which differ from O. 
scutatrix. (Same Museum.) 

3. ,, „ Wide labrum, broken at the tip. (Cabinet of the late 

H. Wyatt-Edgell, Esq.) 

4. „ „ Full grown ¥ form (Woodwardian Museum, case GA.) 
Fig. 5. Ogygia buUina, Salter. Same Locality and Museum. P. 178. 

All these specimens were collected by H. Hicks, Esq., M.D., St. David's. 



PLATE XXVI. 

LOWBR SILURIAN (LLANDEILO AND CABADOC). 

Pig. I a, b, Illanus {III.) MurcAisoni, Salter. Pront and side views of a very fine 

specimen in Mr. J. E. Lee's collection ; from 
Grug Quarry^ Bird's HiIl,Llandeik>; in Caradoc 
or Bala limestone. P. 201. 
I c, I d. ,, „ Direct and front views of the head, same 

specimen. 

Fig. 2. lUanus {Panderia) Leunsii, Salter. Nat. size and magnified. Moelydd, 

Oswestry, in Caradoc rocks. (Cabinet of 
Rev. D. Phillips Lewis, of Guilsfield.) P, 188. 

Figs. 3, 4. lUamis {III.) PortlocJtii, Salter. Caradoc schists of Desertcreat, Co. 

Tyrone. (Portlock's originals, Mosernn P. 
ecology.) P. 197. 

Figs. 5 — 8. Illanus{Ectill{enus)p€rovalts,MvtLCBiso^. Llandeilo rocks of Shrop- 
shire and South Wales, P. 211. 
5, 6. „ „ „ Specimens figured in the ' Silurian System/ (Ma- 

seum of the GeoL Society.) Prom near Shelve. 

7. „ ,, tf More fully grown specimen, without the head, 

which is restored in outline from fig. 8. 
Llanrian, near Abereiddy Bay, Pembrokeshiie. 
(Mus. P. Geol.) 

8. „ „ „ Nearly perfect specimen, with head. We were 

compelled only to outline the head, as the 
plate was already finished ere this specimen 
was found.) At a the place of the eye is 
indicated. (Cabinets of Mr. Lightbody and 
Dr. H. Hicks.) 



PLATE XXVIL 

WOOLHOFE AND WENLOCK K0CK8 (UPPER SILURIAN). 

Figs. 1 — 5. Ill(Bnu8 {Bumastus) Barriensis, Murchison. 

la, Id. „ ,, „ Direct and side views of the fine head 

(Pp. 203— 207.) figured in Decade 2, pi. iv, 'Mem. 

Geol. Survey/ Woolhope. (Mus. P. 
Geol.) It shows well the great glands 
(or muscle-spots P) over the eyes, and 
the strong sculpture, even on the cast. 
2, upper figure „ ,, ,, Large head, wanting the free cheeks. 

Woolhope shales of Malvern Tunnel. 
(Dr. Grindrod's Collection.) 

2. lower figure „ „ „ Miss Jukes' original specimen. From 

Barr, Staffordshire. An unequalled 
example, of which casts are in aU 
museums. Woolhope limestone. 

3. ,, ,, ,, Young specimen, front view, to show 

flatness of head. (Dr. Grindrod's 
Collection.) Malvern Tunnel. 

4. „ „ „ Younger still. Woolhope. (Mus. P. 

Geol.) 
6. „ „ „ Side view of young head. (Dr. Grind- 

rod.) Malvern Tunnel. 

Figs. 6, 7. Illanus {Bumast.) insignia. Hall {ILpomaHa on plate). 

6. „ „ „ Fig. 6 is Dr. Grindrod's exquisite speci- 

(P. 207.) men from Ledbury, Herefordshire. 

Wenlock limestone. 

7- » I, „ Labrum, from Dudley. (Gray's Col- 

lection, British Museum.) 
Figs. 8, 9. lUanua (Bumaat) carinatm, Salter. From the Wenlock limestone 

(P. 209.) of Winnings Quarry, Malvern. (Pre- 

sented to the Mus. P. Geol. by the 
late Rev. F. Dyson.) 

8- n „ ,3 Free cheek, eye, and broken spinous 

head-angle. 

9- *y If S3 Upper view of head, showing cariuated 

form of same, and the axal puncta. 



PLATE XXVIII. 

MIDDLE SILURIAN (LLAMDOTEBT AND MAY HILL BOCKS). 

Fig. 1. llianus {Bumastus) Maccallumi, Salter. Mullock, Girvan, Ayrshire. (Mus. 

P. Geol.) P. 210. 

Figs. 2—4. lUanus {Dysplanus) Thonmni, Salter. P. 1 88. 

2* ,, ,, ,» Internal cast, the same figured by Murchi- 

son, 'Quart. Geol. Joum.' From Mullock, 
Girvan. (Mus. P. Geol, presented by 
Sir Roderick I. Murchison.) 

3. „ „ ,« Tail of ditto. Same Locality and Museum. 

4. „ „ „ Obscure young specimen. Purple shales 

(Tarannon shale) of Onny River, Shrop« 
shire. (Mus. P. Geol.) 

Fig. 5. lUanua (Dysplanus) atmilus, Salter. May Hill sandstone of Norbury. 

(Mus. P. Geol.) P. 187. 

Fig. 6, lUanus (Dysplanus) JBovmannh Salter. Same Locality and Museum as 

the last. P. 185. 



LOWER SILURIAN (CARADOC). 

Figs. 7 — 18. Illanus (Dysplanus) Boumanni, Salter. P* 186. 

7. „ „ „ Half-grown. Desertcreat, Tyrone. (Mus« 

P. Geol.) Portlock's original. 

8. „ ,. .., Young. Same Locality and Museum. 

9. „ „ „ Young tail, very short. Shoals Hook, 

near Haver£Drdwest. (Mus. P. Geo!) 

10. „ „ „ Half-grown fine specimen firom the Bala 

slates of Llanwddyn, Montgomeryshire. 
(Woodwardian Museum ; M'Coy's figured 
specimen of * //. centrotus.') 

11. „ „ „ Variety, with longer and more connivent 

head-furrows. (Mus. P. Geol.) 

12. „ „ „ Outline of large head. Shoals Hook, 

Pembrokeshire. (Mus. P. Geol.) 
IS. „ „ „ Young head. (Old Bed ? conglomerates, 

derived from the) Coniston or Bala lime- 
stone, Troutbeck. The species shows 
the attachment of the lower(mandibular?) 
muscles. (Mus. Wyatt-Edgell.) 
Fig. 14. JUanus (III.) BaUyi. Salter, Dunabrattin Head, Waterford. In lime^ 

stone. (Mus. Irish Survey.) P. 192* 



PLATE XXIX. 

LOWER SILURIAN (CARADOC). 

Rg. 1 . Stygina ? Musieni, Salter. Boulder (probably of Caradoc), from the 

(P. 174.) Drift, Bmldwas, Shropshire. (Brit. Mus.) 

Figs. 2 — 6. lilanus (HI.) Bosenberffti, Eichwald ? From the Coniston or Bala lime- 

(P. 199.) stone of Coniston and Troutbeck. (Except 

fig. 5, which is Mr. Wyatt-Edgell's specimen, 
all are in the Woodwardian Museum.) Figs* 
2, 8, 4, are figured in Prof. Sedgwick's 
* Synopsis/ and show the sculpture well. 
Figs. 7 — 9. Ili. (lUiBnusf) ocularis, Salter. 7, Side view of head; 8, head, nat. 

(P. 198.) size ; 8 a, magnified ; 8 6, sculpture enlarged. 

Caradoc or Bala limestone. Chair of 
Kildare. (Mus. P. Geol.) 

9. >, ,, ? A larger fragment of the side of the head, 

probably the same species. Same Locality 
and Museum. 
Figs. 10 — 10. ///. [Ilkenus) Davisti, Salter. Caradoc or Bala limestone. 

(P. 194.) 

10. „ „ The finest known. Figured in the Wood- 

wardian 'Synopsis' by M*Coy and Salter. 
(Woodw. Mus., Cambridge.) 

11. „ „ Ordinary form at Rhiwlas, Bala. (Mus. P. 

Geol.) 

12. 13. „ „ Restored figure, fix)m Decade 2, Geol. Survey. 

14. „ „ Epistome or rostral shield. (Mus. P. Geol.) 

15. „ „ Side view. Same locality and cabinet. 

16. „ „ Young tail, from Mr. Wyatt-Edgell's cabinetj 

showing a nearly complete axis. 



PLATE XXX. 

LLANDOYEBT ROCKS (MIDDLE SILUEIAN). 

Rg. 1. lUanus {Bumastus) Barriensis, Mubchison, A solitary specimen from 

the Purple (Tarannon) shales of the 
Onny River, Shropshire. (Mr. Wyatt- 
Edgell's Cabinet.) P. 203. 

Figs. 2, 3. Ill {Bumastus) MaccaUumi, Salter, From the Llandovery (not the May 

HiU) rocks of Girvan, Ayrshire. (See 
also PI. XXVIII, fig. 1.) Rg. 2, tafl, 
full-grown ; 3» young specimen, dis- 
membered. The free cheeks are yet 
wanting; possibly they are spinose. 
(Mus. Prof. Wyville Thomson.) P. 210. 

Figs. 4, 5. III. {Bysplanus) neanlia, Salter. Llandovery rocks of Drummuck, near 

Girvan, Ajnrshire. (Prof. WyviUe Thom- 
son's cabinet.) Figs. 4 and 5 show 
the broad epistome, unlike that of 
J7. Bowmanni. (Mr. Wyatt-Edgell's 
Cabinet.) Fig. 4 shows the fascia, which 
is much bent in this species. P. 190. 

Fig. 6. III. {Bysplanus) Bovmianni, Salter. Llandovery mudstone of Mullock, 

Girvan, Ayr. (Cabinet of Prof. Wyville 
Thomson.) P. 185. 

Figs. 8, 10. ///. {Dysplanus) Thomsoni, Salter. Llandovery rock. P. 188. 

8. „ „ Large intaglio in yellow sandstone, from 

Mullock, near Girvan, Ayrshire. (Prof. 
Wyville Thomson's cabinet.) 

9. „ „ Side of head, showing eye and free cheek 

(very rarely found). The Gas Works, 
Haverfordwest. (Mr. Wyatt-Edgell's 
Cabinet.) 
10. „ „ Tail, from Mullock, Girvan, Ayrshire; 

showing truncate angles. (Woodw. 
Mus.) 

LOWER SILURIAN. 

Fig. 7. ///. {lUanus) Murciisoni, Salter. Caradoc limestone of Chair of Kildare, 

Ireland. (Cabinet of Mr. Wyatt- 
Edgell.) This should have been in 
PI. XXVL P. 201. 
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